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You’re apt to find mining company 


management out in the bush today,. 


looking over the shoulder of AERO 
survey crews. 

For mining exploration is no longer 
a slowly evolving process. Mapping 
camera and airborne magnetometer 
cover an area in one big gulp. Stak- 
ing parties often move in 24 hours 
after survey flights. Precise, sig- 
nificant magnetic data, collected by 
the air method, can be evaluated 
at the end of each day’s flight. Raw 
materials department heads, engi- 
neers and other management men 
find it worthwhile to be part of the 
exploration team—to be on hand 
for quick action and broad plan- 





Top Management’s Out in the Bush Now 


ning for the new mining develop- 
ment. 


The other part of the team is the 
AERO staff of specialists— mapping 
pilots, photographers, electronic en- 
gineers and map makers. Their skill 
and experience over all types of 
terrain keeps the survey moving 
fast. 


Whether your project is mining de- 
velopment, highway, railroad or 
pipe line location, or any other large 
scale enterprise, answers to plan- 
ning and development problems 
come faster, at less cost, when you 
enlist AERO as part of your map- 
ping team. 


AERO SERVICE CORPORATION 
PHILADELPHIA 20, PA. 
Oldest Flying Corporation in the World 


CANADIAN AERO SERVICE, Ltd., Ottawa, is our affiliate 
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Here's the solution for your 


mapping problems 










Simple to operate 
Easy to understand 
No involved computations 
True Scale Plotting 


the new 


STEREOTOPE 


a versatile and efficient photogrammetric plotting instrument 


available in 4 sctions: Novel mirror stereoscope with oblique eyepieces, illu- 


| mination system, hinged four-power binoculars and 
freely accessible photographs — for photo inter- 
pretation 


with parallel photo-holder, measuring mark carrier, 
Il porallox screw and pantograph connection — plotting 
instrument for pictures with parallel axes; measure- 
ment of local elevations and tracing of form lines 


with detachable counter for the automatic elimination 

i of errors produced by tip and tilt — plotting instru- 
ment for any type views, particularly aerial photo- 
graphs with low depth. 


with detachable counter for the elimination of projec- 

IV tive errors — plotting instrument for any type views, 
especially aerial photographs of any depth; effec- AEROTOPD 
tive photogrammetric 3rd-order plotting instrument. 


ZEISS-AEROTOPOGRAPH MUNCHEN 


Mailing address: Ismaningerstr. 57, Miinchen (Munich) 27, West Germany 


Sole Agents for U.S.A.: TRANSMARES CORPORATION, 15 William St., New York 5, N. Y. 
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MICHAEL BAKER, JR. 
AIR MAPS, INC. 


ROCHESTER, PENNSYLVANIA 
JACKSON, MISSISSIPPI 





provides highway survey data at 
lowest possible cost... with 


fp / BAUSCH & LOMB 


PHOTOGRAMMETRIC 
EQUIPMENT 





The problem was to route a by-pass 





highway through a densely popu- a yt AED 

lated, built-up area, with minimum ice Behe = 

property damage and good align- as EN 

ment. Ground survey methods coll, sa/rrrs 

would have been totally prohibi- g@c.ale a ae Fs = of : 

tive. Photogrammetry was the an- ei ocod5 +S of #28 i} 

swer. B&L Multiplex Equipment ¢ = Neos aS 2 
provided the instrumentation to = =< SS Ss 8-0 Logesa | | 
produce a detailed topographic > eh 0 jaw! i 

map of the entire area from aerial f 4 D 


photographs... quickly, economi- 
cally, with dependable accuracy. 


WRITE for complete informa- 


tion on the world’s finest photo- 
grammetric equipment, including 
Multiplex, Auto-focus Rectifier, 
and Twinplex. Bausch & Lomb Op- 
tical Co., 37730 St. Paul St., Roch- 
ester 2, New York. 
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ABRAMS AERIAL SURVEY 
CORPORATION 


LANSING 1, MICHIGAN 


Verti 4 
lalva-n, Photograph. 


Obi; Oto, 
blique Photograph ® 
s 
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SELF-BALANCING PRINCIPLE 


No adjustment or setting required. No 
time lag. 


ECONOMY 
Time and money are saved because MINUS 1000 TO 3000 FEET 
modern altimetry methods eliminate 


lines of sight. Small original invest- 2 ; MINUS 1000 TO 6000 FEET 
ment is rapidly recovered. See ~—sCMINUS 1000 TO 15000 FEET 


RANGES: 


£ 


EE 


WALLACE & TIERNAN 
PRECISION INSTRUMENTS AND ELECTRICAL MECHANISMS 
Belleville 9, N. J. 


* In Canada: Wallace & Tiernan Preducts Ltd. + Box 54, Toronto 13 


Write today for 
additional information 


UNIVERSITY OF WINDSOR LIBRARY 
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NORTH CAROLINA ¢ 
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Hibbard Mountain 
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420,000 FEET 430,000 FEET 44 
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Trans-Adhesive® 


Map Type 
for better maps... faster 


Monsen Trans-Adhesive Map Type eliminates 
tedious handlettering or applying small typo- 
graphic detail with paste. Names, descriptions, 
numerals, symbols, etc., are sharply printed to 
your specifications on transparent acetate 
backed with pressure-sensitive adhesive. Cut out 
a word or symbol. Lay it lightly on map, and 
shift into place. Burnish down. It sticks tight, but 
can be removed if necessary. Only the opaque 
printing shows. Lines beneath the acetate repro- 
duce clearly. Many styles of type, colors of inks, 
glossy or matte finish acetates. 


WRITE FOR FREE SAMPLES and type specimen book 
giving full information and prices. 
MONSEN-CHICAGO, INC. 


22 East Illinois Street, Chicago 11, Illinois 


MONSEN-LOS ANGELES 


928 South Figueroa Street, Los Angeles 5, Cal. 


MONSEN-WASHINGTON, D.C. 
509 F Street, N. W., Washington 1, D.C. 










Photo © H. M. Gousha Co. . 
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Long Lines DEPARTMENT 
AMERICAN TELEPHONE ¢ TELEGRAPH CO, 
,- 


a 
(semen | 


Ld . The building “specs” laid down for the new White Plains, N. Y. long 
sig ng on distance dial switching center of the American Telephone and Telegraph 
Company’s Long Lines Department left no room for compromise with 


. accuracy. To house the delicate telephone line equipment and mammoth 
new lines of sound machinery— 
o Foundations for diesel generators and other heavy mechanical equipment must 
with BERGER TRANSITS = “=. 


Surfaces of finished floors must be free of depressions and high spots and not 
vary by more than 4” when tested with a 10-ft. straight-edge— maximum 
allowance over an entire area limited to %¢"... 


Forms placed in successive units for a continuous surface must be so accurately 
aligned that completed surface would be smooth and free from irregularities. . . 
Column center lines and wall lines for the reinforced concrete exterior walls 


and interior concrete partitions must hold extremely close tolerances—as do 
all footings, foundation walls, lines and grades. 


Turner Construction Company, nationally known builders, were selected 
to erect this unusual building—and Berger Transits were on the job, as 


they are on so many other Turner projects. For when the “specs” call 

for really close-tolerance surveying, leading engineers and construction 
men buy Berger. Take one into the field and see why. 

h Write for a copy of 

“ACCURACY IN ACTION” © 2 





C. L. Berger & Sons, Inc., 37 Williams St., Boston 19, Mass. 
342 Madison Ave., New York 17, N.Y. 


~«@ BERGER 


ENGINEERING AND SURVEYING INSTRUMENTS ... SINCE 1871 
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COVERED GLASS RETICLE 
Cross and Stadia or other 
patterns on glass —Covered 
for protection and easy 
cleaning 















SUPERIOR OPTICS made 
in Gurley’s own optical 
department to precise 
standards— coated for 
increased light transmission 


MULTI-GROOVE AXLE % as ’ 

AND BEARING prevent as . 

side play of telescope — j 
structurally brace upper 

standards— keep out dust — 
retain lubricants— long-wear- 
ing — simple friction adjustment 














REVERSION TELESCOPE 

LEVEL —valuable when using 
transit as a level— easily read 
— rapidly, accurately checked 












Tangent screws impinge on 
AGATE BEARINGS giving 
smooth operation 








LEAF-TYPE TANGENT 
SPRINGS smooth acting— 
unaffected by dust and dirt 










COMPASS NEEDLE cobalt 
steel —square end —high 
retentivity— great directive 
force 



















INTEGRAL PLATE AND 
STANDARDS structurally 
strong and rigid— no screws 
to loosen 










PLATE LEVELS with 
simplified adjustment 





TAPERED BRONZE 
CENTERS —spindle, socke 
and shell— hand lapped— 
precisely concentric 
















FORGED LIMB AND 
VERTICAL CIRCLE—high- 
density aluminum alloy 
forging— extremely strong 
and rigid— graduations on 
grained surface which will 
not tarnish 





















NON-METALLIC HEADS for 
leveling, tangent, clamp and 
pinion screws and eyepiece 
cap (for comfort in extreme 
weather) 











PATENTED ENCLOSED 
LEVELING SCREWS 

Replaceable unit— screw 
and bushing 









STANDARD 3h4in.-8 thread 
bottom plate and tripod head 


EXTRA RIGID TRIPOD LEGS 


The Gurley Precise Transit W. & L. E. Gurley, Troy, N. Y. 
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The Fourteenth Annual Meeting 


OME 835 registrants from all parts of the 
United States and several foreign coun- 
tries attended the Fourteenth Annual Meeting 
of the American Congress on Surveying and 
Mapping, held at the Shoreham Hotel, Wash- 
March 22-24, 1954. A lively 


papers, roundtable dis- 


ington, D. C., 
program of technical 
cussions, workshop demonstrations, exhibits, and 
social get-togethers filled the three-day calendar. 
For the second consecutive year, the keynote 
address was delivered by a member of the 
Cabinet of the President of the United States 
and was reported with other highlights of the 
meeting in the Washington daily newspapers. 
Furthermore, the activities of the ladies brought 
forth an approving story in the society columns 
of a leading Washington daily. The meeting 
was unquestionably a success, both from the 
standpoint of advancing the sciences of survey- 
ing and mapping, and of affording the oppor- 
tunity for friendly, informal contact among the 
many members present from far and near. 

As many as possible of the papers and dis- 
cussions heard at the meeting will appear in 
this and future issues of SURVEYING AND Map- 


PING. 


Opening of the Congress 

President Carroll F. Merriam opened the ex- 
hibits officially at 10:00 a.m. on Monday. The 
American Congress on Map- 
ping was called to order an hour later for 
the opening session. In his opening address, 
entitled “Mr. Janus and His Remarkable Opti- 


cal System,” President Merriam described how 


Surveying and 


his background affects his point of view as Presi- 
dent of ACSM. Mr. Merriam explained that 
his particular field of experience places him in 
a position where, like Janus who faced both 
backwards and forwards, he can see both in- 
wardly and outwardly in looking at the issues 
facing the surveying and mapping profession. 
Following his opening address, President Mer- 
riam introduced the keynote speaker, the Hon- 
orable Douglas McKay, Secretary of the In- 
terior, who spoke on the theme “Surveys and 
Maps Prepare the Way for National Growth.” 
In his address, Secretary McKay emphasized 
the importance of surveys and maps in admin- 
istering and developing the natural resources 
of the Nation. He pointed out the enormity 


of the task of obtaining complete and adequate 
maps of the entire country. Even with the 
most modern procedures, he stated, it will take 
30 years to complete the national topographic 
mapping program, and then we will have to 
start remapping to bring the maps up to date. 
At the conclusion of his remarks, Secretary 
McKay introduced Dr. William E. Wrather, Di- 
rector of the Geological Survey. Dr. Wrather, 
recent winner of the John Fritz medal for his 
outstanding scientific achievements, presented 
the greetings of his agency to the meeting. 
The opening address by President Merriam 
and the keynote address by Secretary McKay 
are printed elsewhere in this issue. 

The opening session was followed by a spe- 
cial luncheon in honor of members and guests 
from other countries. Canada, it was reported, 
had 16 representatives at the meeting. Guests 
were also introduced from Brazil, Colombia, 
Turkey, Mexico, India, Germany, the Philip- 
pine Islands, and the Canal Zone. 


Plenary Sessions 


President Merriam, presiding at the first ple- 
nary session on Monday afternoon, introduced 
Phil Miles, who read a paper prepared by 
Harry LaViers, Vice Chairman of the Ken- 
tucky Agricultural and Industrial Development 
Board, entitled “Good Maps—Can Business 
Afford Them?” The State of Kentucky, it was 
reported, is not only providing good maps, but 
also is making businessmen aware of their ad- 
vantages. Various direct and indirect advan- 
tages of maps to business were enumerated with 
apt and specific cases mentioned where good 
maps have resulted in substantial savings in 
costs and have provided information not other- 
wise available. The conclusion of the paper 
by stating that 
business cannot afford poor maps. 

The second paper of the afternoon was given 
by Ralph Moore Berry, registered professional 
engineer and land surveyor, and former chair- 
man of the Property Surveys Division. Mr. 
Berry’s subject was “Compulsory Ties to State 
Plane Coordinates.” After briefly explaining 
the State plane coordinate system, Mr. Berry 


answered the title question 





proposed that all new surveys filed as public 
records should be tied to the State system, pro- 
vided suitable ‘control stations are available 
within a reasonable distance. He stated that 
the benefits from the recovery and retracement 
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standpoint would outweigh the added cost, if 
the lines to tie points were relatively close. 
Where the tie points are more distant and the 
cost could not be charged to the customer, Mr. 
erry proposed that the surveyor be assisted by 
interested local agencies or by surveyors’ or- 
ganizations on a cooperative basis, and that in 
cases the U. S. Coast and Geodetic 
Survey may be able to schedule work in the 
area to provide control points in the desired 
locations, 

In the third paper of the session, Marshall 
S. Wright, former president of the Congress 
and now chairman of the Committee on Sur- 
veying and Mapping, U. S. Department of 
Agriculture Graduate School, presented a paper 


some 


on “Prospects for a B.S. Degree in Surveying 
and Mapping.” Mr. Wright discussed some of 
the problems, from the standpoint of both the 
mapmakers and the educators, involved in of- 
fering academic degrees in surveying and map- 
ping. Courses in these subjects are noticeably 
absent in the curriculums of universities in the 
United States, and there are several administra- 
tive difficulties encountered in initiating and 
supporting such educational programs. He dis- 
cussed some of the more important of these 
difficulties in the hope that mapmakers will 
offer ideas and suggestions for their solution. 

At the second plenary session, held during 
the early part of the afternoon on Tuesday with 
President Merriam presiding, three papers were 
presented. 

William C. Cude of the Engineer Research 
and Development Laboratory discussed “Mili- 
tary Surveying and Mapping Instrument Re- 
search.” He stressed the point that for military 
use speed as well as accuracy is of prime impor- 
tance and that for processing and reproduction 
work there is the added requirement of mobil- 
ity. Problems of procurement as well as design 
were included in Mr. Cude’s discussion. 

Capt. Oliver S. Reading of the U. S. Coast 
and Geodetic Survey presented an_ illustrated 
talk on “European Developments and Practices 
Used in Surveying and Mapping.” Among the 
recent developments covered by Capt. Read- 
ing’s discussion were the automatic level, the 
geodimeter, and certain improvements in theo- 
dolite and planetable equipment. The paper 
also called attention to the excellent series of 
maps available for some European countries, 
discussed the methods of keeping these maps 
up to date, and also suggested possible ways 
in which the mapping situation in the United 
States could be improved. 

Ernest J. Stocking, U. S. Civil Service Com- 
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mission, gave a paper entitled “Cartographers 
and the Civil Service” in which he discussed 
in some detail the problems of the classifica- 
tion of civil service positions in cartography 
and related fields. He pointed out that, while 
many of these positions are not properly classi- 
fiable as “professional engineering” positions, 
there are both professional and sub-professional 
positions in the cartographic field and that the 
Civil Service Commission is attempting to pro- 
duce revised classification standards which wiil 
recognize the professional status of surveying 
and mapping and be acceptable both to the 
Commission and to the various Federal map- 
ping agencies. 

third 
plenary session on Wednesday afternoon, intro- 
duced, as the first speaker, Christopher M. 
Weld of Rand McNally and Company. In his 
paper entitled “Maps and Marketing Studies,” 
Mr. Weld discussed a number of ways in which 


President Merriam, presiding at the 


business can profitably use maps. He empha- 
sized the importance of Census Bureau data in 
preparing business maps, and decried the fact 
that because of budgetary limitations up-to-date 
business or industrial statistics are not available 
to an adequate extent. 

Dr. Francis J. Marschner, scheduled as the 
second speaker, unfortunately was not able to 
be present to discuss “The Need for a State 
Land-Use Map Series.” 

In’ his usual dynamic manner, Walter G 
Stoneman, Chairman of the Committee on Map 
Use, outlined a number of ways in which ACSM 
members could help “sell” the public on the 
benefits of making wider use of existing maps 
and charts. He read excerpts from the consti- 
tution of ACSM to stress the responsibility of 
the ACSM in map education and use. 


Technical Division Sessions 


Each of the six technical divisions held one 
or more sessions for the transaction of division 
business, the presentation of technical papers, 
and the discussion of professional and technical 
problems. The proceedings will be reported as 
fully as possible in future issues of the Journal. 


CARTOGRAPHY DIVISION 
Chairman Arthur F. Striker opened the Car- 
tography Division meeting on Tuesday after- 
noon with a brief report on divisional activities 
during the past year. 
Scribing Today” 


A paper on “Negative 
was presented by Charles F. 
Fuechsel in the first part of the session. His 
paper was in the nature of a supplement to 
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the panel on “Plastic or Glass Engraving Versus 
Drafting,” a feature of the Thirteenth Annual 
Meeting. The new instruments and techniques 
described by Mr. Fuechsel were illustrated by 
slides and by the Geological Survey training 
film “Negative Scribing for Map Reproduc- 
tion.” 

William B. Brierly opened the second part of 
the program with a discussion of “Geographic 
Considerations in the Morphology and Struc- 
Slides 
of large-scale maps showing various urban pat- 


ture of Settlements and Urban Areas.” 


terns illustrated Mr. Brierly’s paper. 

The problem of cartographic representation 
of urban areas on medium-scale maps designed 
for air use was discussed by Lt. Col. Storm C. 
Rhode, Jr., Deputy Chief of Staff for Opera- 
>. Air Force. 
sponding requirements for maps used by ground 


tions, Headquarters, U. Corre- 
forces were described by Lt. Col. Merritt L. 
Hewlett, Armor G-3, Department of the Army. 


CONTROL SURVEYS DIVISION 


The first session of the Control Surveys Divi- 
sion was held on Tuesday morning with Capt. 
Albert J Hoskinson, Division Chairman, presid- 


ing. Capt. H. W. Hemple, Chairman of the 


pen 
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Nominating Committee, presented the name of 
H. C. 


tion as a director of the Control Surveys Divi- 


Fuller, Army Map Service, in nomina- 


sion for a term of 3 years. Mr. Fuller was 
elected by a unanimous vote. Following the 
business meeting, Milton E. Compton, Jr., En- 
gineer Research and Development Laboratories, 
presented a paper on With the 
Speed of Light.” Mr. Compton discussed the 
geodimeter, a Swedish-developed device and 


“Surveying 


method for accurately measuring distances. 
Tests made by ERDL and the U. S. Coast and 
Geodetic Survey in 1953 over measured base 
lines indicate an accuracy of better than | part 


Although 


night, an 


in 200,000, with good repeatability. 
the observations must be made at 
observation can be completed in from 2 to 3 
hours. Following Mr. Compton’s oral presen- 
tation, a movie was presented showing the setup 
and operation of the geodimeter in measuring 
a 6-mile base. After answering questions from 
the floor, Mr. Compton and his associates dem- 
onstrated the geodimeter and further explained 
its operation. 

The second meeting of the Control Surveys 
Wednesday 


Chairman Hoskinson presiding, was something 


Division, held on morning with 





A unit of the control surveys workshop in action. 
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new in the line of division meetings. This ses- 
sion was programmed as a “Control Surveys 
Workshop.” The assemblage was divided into 
nine separate groups and each group of about 
20 persons was directed to one of the nine 
sections of the workshop arranged around the 
perimeter of the hall. 

At intervals of about 12 minutes a bell was 
rung and each group moved one place to the 
right to a new section where they remained 
until the next time the bell was rung. Thus 
each group eventually visited all nine stations 
and everyone had a closeup demonstration of 
each feature represented by the workshop. The 
last half hour of the period was open to permit 
individuals to revisit booths of particular in- 
terest for further study. The procedure was 
enthusiastically received and thoroughly enjoyed 
by those participating. 

The nine subjects covered by the workshop 


were as follows: 


1. Subtense techniques. 

2. Transformation of grid coordinates. 
3. Unusual problems requiring unique appli- 
cations. 

+. Analytics for horizontal control. 

5. M-—101 surveying camera. 

6. Distribution of horizontal control data. 

7. Distribution of vertical control data. 

8. Simplified adjustment of level nets. 

9. The Opton level. 

This workshop was such a success that the 
Publications Committee plans to have it written 
up in considerable detail for publication in a 
later issue of SURVEYING AND MAppPING. 


EDUCATION DIVISION 


Prof. Henry B. Aikin, Chairman, presided at 
the Education Division session on Monday af- 
ternoon. During the business meeting, Prof. 
Sumner B. Irish, of Princeton University, was 
elected to the Executive Committee of the 
Division. 

A discussion followed on Marshall Wright’s 
paper, “Prospects for a B.S. Degree in Survey- 
ing and Mapping,” which had been presented 
during the preceding Plenary Session. Prof. 
Lawrence Perez, Pennsylvania State College, 
served as moderator. Formal discussions were 
presented by Professor Irish, and by Prof. Fred- 
erick J. Doyle, Ohio State University. Profes- 
sor Irish suggested methods for improving the 
educational program in surveying and mapping 
and explained how research work for mapping 
could be performed in colleges and universities. 
He further recommended organizing an agency 
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for publicity in the surveying and mapping field. 
Professor Doyle emphasized the need for train- 
ing students more thoroughly at the undergrad- 
uate level. 

Further discussion was offered by Dr. W. A. 
Heiskanen, Ohio State University; Prof. Fred 
J. Spry, Cornell University; and Prof. Paul Rice 
of Rutgers. 

A paper dealing with “Map Collections in 
the United States and Canada” was presented 
by Mrs. Marie C. Goodman, Chairman of Map 
Resources Committee, Special Libraries Associ- 
ation. In cooperation with the Special Libra- 
ries Association, the Library of Congress has 
prepared an inventory of map resources in this 
country and Canada. Mrs. Goodman reviewed 
this study of map resources and explained the 
reasons for its undertaking. She summarized 
the information contained in the directory and 
also indicated how the project should increase 
in scope and value. 

In commenting on Mrs. Goodman’s paper, 
Alfred C. Stiefel, U. S. Geological Survey, em- 
phasized the importance of the map directory 
and expressed gratitude to Mrs. Goodman and 
her committee for having rendered such a valu- 
able service. He explained how the map re- 
sources could be put to work and encouraged 
members of ACSM to study the directory and 
take a more active interest in this field. 

Dr. N. L. Nicholson, representing the Geo- 
graphic Branch, Dept. of Mines and Technical 
Surveys, Ottawa, also expressed thanks to Mrs. 
Goodman for having included Canada in the 
project. 

A series of slide illustrations highlighted the 
final talk of the session which was given by 
Prof. Arthur Myer of Pennsylvania State Col- 
lege, who spoke on “Application of Statistical 
Methods to Survey Problems.” Professor Myer 
discussed a number of problems involving 
survey errors using the statistical terminology 
which differs, as he pointed out, from the term- 
inology used by the engineer. Professor Myer 
stated that statistical methods as taught in a 
wide variety of scientific fields provide an easily 
understandable approach to problems concern- 
ing errors of observations as they occur in every- 
day applications of elementary surveying. 


INSTRUMENTS DIVISION 


The meeting of the Instruments Division was 
held on Tuesday morning. In the absence of 
Chairman Louis H. Berger, Carl W. Keuffel 
presided. The division elected Talbert Abrams 
as Chairman for the coming year and re-elected 
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Members of ACSM listen attentively as a speaker addresses the Fourteenth Annual Meeting. 


C. A. Thorpe, Jr., as Secretary. Plans for the 
consecutive meetings of the Congress and the 
American Society of Photogrammetry in March 
1955 were discussed. The attendance at the 
meeting being rather small and many of those 
present being anxious to attend the concurrent 
meeting of the Control Surveys Division, the 
meeting adjourned and all trooped over to hear 
“Surveying With the Velocity of Light” and to 
see the much-talked-about geodimeter which 
was on display. 


TOPOGRAPHY DIVISION 

Division Chairman Shirley V. Griffith pre- 
sided over the Topography Division meeting on 
Monday afternoon. The first of two scheduled 
subjects to be presented was “Surveys for Nau- 
tical Charts of the Aleutian Islands, and West- 
ern and Northern Alaska.” This subject was 
arranged for three speakers, all from the U, S. 
Coast and Geodetic Survey. In the absence of 
Lt. Samuel D. Parkinson, his paper, “Air Mis- 
sion,” was presented by the Chairman. This 
paper described the aircraft, crew, and equip- 


ment used in obtaining the single- and nine-lens 
photographs, following which the history and 
geography of the area were discussed with con- 
siderable emphasis on the vastness of the area 
to be mapped. 

The second paper was given by Bennett G. 
Jones on the subject, “Photogrammetric Map- 
Mr. Jones de- 


scribed the establishment of photogrammetric 


ping of the Coast for Charts.” 


control, the advance shoreline manuscript, the 
cooperation of the topographic and inshore hy- 
drographic surveys, and the method of combin- 
ing this data to provide a large part of the 
nautical chart. 

Comdr. Gilbert R. Fish presented the third 
paper, “Field Surveys,” explaining the geodetic 
and offshore hydrographic work in the area. 
Commander Fish described some of the survey- 
ing ships of the U. S. Coast and Geodetic Sur- 
vey and their operations. Many members of 
the Congress were obviously surprised to learn 
that the USC&GS operates ships of such size 
and with such results. The presentation of 
these papers was made doubly interesting by 
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the inclusion of numerous slides depicting vari- 
ous phases of field activities. 

The second scheduled subject, “Alidade De- 
velopment in the Geological Survey,” was pre- 
sented by Calvin S. Maltby, U. S. Geological 


Survey. This paper covered the development 
of the alidade from the primitive peepsight 
model to the new pendulum alidade. Mr. 


Maltby discussed the design and construction of 
the reticle, the Beaman arc, and other features 
of the various models, with emphasis on the 
latest instrument, the pendulum alidade. This 
instrument, which promises to afford substantial 
economies in alidade work, will be given exten- 
sive tests this coming summer on regular field 
mapping work. 


PROPERTY SURVEYS DIVISION 


The first session of the Property Surveys 
Division was held on Tuesday afternoon, with 
Ralph M. Berry presiding at the opening of the 
session. Chairman Sol A. Bauer of the Nomi- 
nating Committee presented the following slate 
of offic cers, who were elec ted by act lamation: 


William B. Williams, Chairman 

Gordon E. Ainsworth, Vice Chairman 
Robert L. McCammon, Secretary-Treasurer 
Frank C. Mirgain, Editor 


Mr. Berry turned the chair over to Mr. Wil- 
liams immediately following the election. 

Llewellyn T. Schofield, Deputy Engineer, 
Land Court, Boston, Mass., presented a paper 
on “Land Registration and Land Court Proce- 
dures in Massachusetts.” Mr. Schofield’s paper 
was illustrated by an abundance of slides illus- 
trating forms and procedures used in settling 
land questions in his State. A lively discussion 
followed the presentation. The discussion later 
turned to the pros and cons of Mr. Berry’s paper 
on “Compulsory Ties to State Plane Coordin- 
ates” which had been presented at Monday’s 
plenary session. There was a sharp difference 
of opinion on the question, chiefly on the matter 
of how much economic burden the surveyor 
and his client could bear in making the ties to 
coordinated control. 

The second session of the Property Surveys 
Division was held Wednesday morning with 
Minutes of 
Tuesday's meeting were read by Secretary 
McCammon. 

A report on the progress of the Land Sur- 
veyor’s Handbook was given by Sol A. Bauer. 
He stated that all past articles in the Journal 


Chairman Williams presiding. 
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having any connection with this Division were 
being reviewed on the chance that some might 
be considered for inclusion in the handbook. 
He also suggested that the book be published 
even if not in perfect form, as it greatest value 
would be in putting it into immediate use. 

A proposal was submitted to the Chairman 
by the Texas delegation that a request be made 
to the Post Office Department for the issuance 
of a commemorative stamp in honor of the 
surveying profession. It was suggested that this 
proposal be printed in the Journal and that the 
Directors of ACSM carry on from there. A 
further suggestion was made that members aid 
this effort by contacting the Senators and Rep- 
resentatives of their home States and also by 
seeking the support of their local philatelic 
societies. 

The Chairman appointed Victor Ghent as 
corresponding-secretary of the Division. 

The only prepared paper to be given at this 
session was presented by Prof. R. C. Brinker, 
Virginia Polytechnic Institute, on the subject, 
“A Method for Computing Charges for Land 
Surveys.” An interesting discussion of Profes- 
sor Brinker’s paper followed, with many mem- 
bers stating their views on this timely subject. 

Professor Brinker’s paper appears elsewhere in 
this issue. Ep. 


Business Meeting 


The annual business meeting of the Congress 
was held on Wednesday afternoon, with Presi- 
dent Merriam presiding. (The proceedings are 
reported in full elsewhere in this issue; a brief 
outline is given here. 

Members of the Advisory Council, represent- 
atives of local sections, and division chairmen 
were introduced. 

Resolutions Committee Chairman Hoskinson 
introduced several resolutions all of which were 
unanimously approved for consideration by the 
Board of Direction. 

Brief reports were given by Sol A. Bauer, 
Chairman of the Professional Status Commit- 
tee; M. M. Thompson, Chairman of the Pub- 
lications Committee; and Capt. Frank S. Bor- 
den, Chairman of the Membership Committee. 
Treasurer Evans referred the Congress to the 


Treasurers Annual Report as printed in the 
Journal. 

Secretary Dix reported on the highlights of 
organizational activity respecting the ACSM, its 
divisions and sections, and affiliated groups. 
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In his closing message, President Merriam 
made reference to the plans for “Surveying 
Week,” March 7--11, 1955, at which time the 
American Congress on Surveying and Mapping 
and the American Society of Photogrammetry 
will hold consecutive meetings at the Shoreham 
Hotel in Washington. 


Exhibits 


President Carroll F. Merriam officially 
opened the attractive array of exhibits on Mon- 
day, March 22, at 10:00 a. m. 
foreign manufacturers, meeting under one roof 


Domestic and 


in the spirit of good fellowship, displayed their 
products and services to hundreds of visitors 
during each day of the meeting. 

A wide variety of equipment and materials 
used in modern surveying and mapping was ex- 
hibited in an effective and interesting manner. 
All exhibit booths were well patronized during 
the entire meeting with many instruments being 
demonstrated and made available for examin- 
ation. The exhibits were not only of particular 
interest to the profession, but also afforded an 
excellent opportunity for the general public to 
gain a better understanding of the scope and 
importance of surveying and mapping, and to 
see at first hand latest instruments used in the 
field. The same high standards that have made 
ACSM exhibits a success in previous years also 
governed the exhibit program for the Four- 
teenth Annual Meeting. 

The exhibit hall was open for a total of 
twenty-two hours during the three-day meeting. 
The names of organizations that sponsored ex- 
hibits are listed as follows: 


ApRAMS AERIAL Survey Corp., Lansing, 
Mich. 

Agro Service Corp., Philadelphia, Pa. 

3AUSCH AND Lome Optica Co., Rochester, 
N. Y. 

C. L. Bercer anv Sons, Inc., Boston, Mass. 

Cuar.es Bruninc Co., INnc., Chicago, Ill. 

Brunson INstruMENT Co., Kansas City, 
Mo. 

Ratpu C. 
D. C. 

EuGcene Dietzcen Co., Washington, D. C. 

Frmen CaALcuLatTinc Macuine Co., INc., 
Washington, D. C. 

Geo-Optic Co., Inc., New York, N. Y. 

W. & L. E. Gurtey, Troy, N. Y. 

KEuFFEL AND Esser Co., Hoboken, N. J. 

Kern INSTRUMENTS, INc., New York, N. Y. 

Lurxin Rute Co., Saginaw, Mich. 


CoxHEAD Corp., Washington, 
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MarcHANT CatcuLators, INc., 
Calif. 

Monroe CALcuLaTinG MAcHINE Co., 
Orange, N. J. 

MonsEN—WASHINGTON, Washington, D. C. 

Geo. F. Mutu Co., INnc., Washington, D. C. 

UniversaAL INSTRUMENTS Co., Brentwood, 
Md. 

WALLACE AND TIERNAN, INc., Belleville, N. J. 

Davin Wurre Co., Milwaukee, Wis. 

Henry Witp SurveyInG INSTRUMENTS Sup- 
pLy CompaANy oF America, INc., Port 
Washington, N. Y. 

Zeiss AEROTOPOGRAPH, Munich, Germany 


Oakland, 


In addition, several governmental agencies 
displayed interesting exhibits. 


Social Activities, Ladies 
Program 


Social activities, carried out according to the 
program, sparked the annual meeting very 
pleasantly. On the opening day, at a special 
luncheon, the iniroduction of members and 
guests from other nations attested to the spread 
of interest in the American Congress on Survey- 
ing and Mapping. 

Che entertainment of the ladies was very well 
provided for by a special committee of which 
Mrs. Ralph Berry was the efficient and untiring 
chairman. On Monday afternoon, a delightful 
tea was held in the Louis Seize Room of the 
Shoreham Hotel. Wives of past presidents as- 
sisted Mrs. Berry and Mrs. Carroll Merriam, 
wife of the current president, in receiving and 
introducing the many guests. During the social 
period, Mrs. Edward J. Foley, of Kensington, 
Md., presented several brilliantly executed piano 
solos for which she received appreciative ap- 
plause. Monday evening was set aside for the 
traditional “Social Reconnaissance” at the 
Shoreham, where husbands, wives, and guests 
joined in meeting old friends and making new 
ones. Faces become more and more familiar 
as members return to the Annual Meeting year 
after year. 

On Tuesday, the ladies were entertained at 
tea by Sefiora Berckemeyer, wife of the Peru- 
vian Ambassador, at the spacious and imposing 
Embassy. The mansion is filled with rare and 
beautiful works of art which the hostess graci- 
ously described and explained in detail, making 
this a red-letter occasion. Tea appointments 
were attractive and unusual, and Senora Bercke- 
meyer herself did the honors at the table. 

Tuesday evening the annual dinner of the 
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Congress was held in the Terrace Banquet 
Room of the Shoreham Hotel. This pleasant 
evening of fellowship and gaiety was enjoyed 
by a full quota of members, wives, and guests. 
After the dinner, and a few words of greeting 
from President Merriam, Miss Ditmars of Bal- 
timore gave a delightful series of vocal solos, 
which were enthusiastically applauded. Profes- 
sional entertainment of music and dancing filled 
the following hour. 

On Wednesday, the ladies were taken, by bus, 
to visit Arlington Cemetery and historic Mount 
Vernon, returning in time for an enjoyable 
luncheon at Collingwood Inn in Virginia, long 
famous for its historical associations as well as 
its cuisine. Others had driven down from Wash- 
ington to meet the group just for the luncheon. 
About sixty ladies sat down together in the spa- 
cious dining rooms. This was a farewell affair 
at which departing Congress wives were heard 
making plans for the meeting in March 1955. 

Eprror’s Nore.—We are indebted to Mrs. 
Frank S. Borden for this report on social ac- 
tivities, 


Who Did the Work? 


Organizing and planning an Annual Meeting 
is a formidable task. General Chairman Hel- 
muth Bay did a first-rate job in making the 
necessary arrangements so that everything ran 
smoothly. While the General Chairman, as 
always, bore the brunt of the burden, there are 
many others who contributed in large measure 
to the success of the meeting. Here are the 
Committees that collaborated to put the Four- 
teenth Annual Meeting across: 


Helmuth Bay, General Chairman 

Franklin G. Williams, Vice Chairman 
Murray Y. Poling, Consultant 

Kenneth W. Hartman, Financial Secretary 


PROGRAM 


Robert H. Randall, Jr., Chairman 
Wallace A. Bruder, Vice Chairman 
Ralph Moore Berry Robert L. Moravetz 
Shirley V. Griffith Alfred C. Stiefel 

Charles A. Whitten 


REGISTRATION 


Oscar H. Nelson, Chairman 
Newman Bumstead, Vice Chairman 
Charles R. Graham, Finance 
Margaret W. Palmer, Secretary 

Ann Embrey and Associates 
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REGISTRATION ASSISTANTS 
Helen Fairchild Beverly Moore 
Ruth Fink Martha C, Ott 
Louise Hart Doris A. Payne 


EXHIBITS 


Albert A. Stanley, Chairman 
Paul Alexander Guy P. Meredith 
Jerome O. Kilmartin Richard E. Niswander 


ENTERTAINMENT 


Franklin G. Williams, Chairman 
Francis J. Ortiz Murray Y. Poling 


MEMBERSHIP 


Frank S. Borden, Chairman 


PUBLICITY 


J. Vance Dobbin, Chairman 


RECORD OF PROCEEDINGS 


Walter S. Dix Robert C. Eller 
Morris M. Thompson 


SERVICES 


Projectionist—Arthur H. C. Sintzenich 

Photography—Schutz Photographers 

Decorations—United Nations Honor Flag 
Committee 


LADIES PROGRAM 


Mrs. Carroll F. Merriam, Honorary Chairman 
Mrs. Ralph Moore Berry, Chairman 

Mrs. Sol A. Bauer 

Mrs. Frank S. Borden 

Mrs. Walter S. Dix 

Mrs. Richard T. Evans 

Mrs. Gerald FitzGerald 

Mrs. George H. Harding 

Mrs. Chester E. Kowalczyk 

Mrs. Maude K. Longaker 

Mrs. Martha C. Ott 

Mrs. Robert H. Randall 

Mrs. Aaron L. Shalowitz 

Mrs. Alfred C. Stiefel 

Mrs. Robert F. A. Studds 

Mrs. George D. Whitmore 

Mrs. Marshall S. Wright 

In addition, many individual members of the 

ACSM not on the formally appointed com- 
mittees helped in various ways to make the 
meeting profitable and enjoyable. To all these 
people, the American Congress on Surveying 


and Mapping is indebted for a memorable event. 
Morris M. THoMpPpsON 
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Mr. Janus and His Remarkable Optical 
System 


By CARROLL F. MERRIAM 


PRESIDENT, AMERICAN CONGRESS 


ON SURVEYING AND MAPPING 


Eprror’s Nore.—The address which follows opened the Fourteenth Annual Meeting. Members 
who are not acquainted with our new President can, by reading this address, obtain some insight 
into the friendly and good-humored outlook which fits so well with Mr. Merriam’s imposing pro- 


fessional and physical stature. 


HE ROMANS had a god named 

Janus. He was a remarkable fellow. 
Mythological research has proved that he 
either was, or at least could have been, head 
chainman among the gods by virtue of hav- 
ing two faces and thus being able to aline 
himself perfectly between two targets. 

His memory has been revered as a sym- 
bol of backsight and foresight. The month 
of January was named in his honor, because 
that is the month in which we look back on 
the failures of the past year, and forward 
to the coming year with new resolve, 
promptly breaking our resolutions about as 
soon as they are made. 

I am attempting to draw an analogy be- 
tween myself and Janus, but of course no 
analogy is ever perfect. In the first place, 
I am not a god, in fact not even a remark- 
able fellow, except in one rather obvious 
respect. Furthermore, I hope that I am 
not considered “two-faced.” It is in re- 
spect to optical considerations that the anal- 
ogy fits, rather than in respect to personal 
qualifications. 


THE INWARD LOOK AND THE OUTWARD 
LOOK 

I am not a Federal employee beyond the 
extent that the Coast and Geodetic Survey 
permits me to do a dollar’s worth of work 
a year, at the end of which I feel, from the 
point of view of the satisfaction that I take 
in personal contacts, that I am easily the 
highest paid man in Washington. I have 
also for many years had delightful associa- 
tions with other Federal bureaus, so I am in 


Presented at the Fourteenth Annual Meeting, 
American Congress on Surveying and Mapping, 
Washington, D. C., March 22-24, 1954. 


a position to look inwardly upon the fine 
work which these agencies are doing, and at 
the same time outwardly upon a map- 
starved public, which unfortunately does 
not have the perception to know that it is 
hungry. 

As an unofficial consultant to the Mary- 
land Bureau of Control Surveys and Maps, 
I can look inwardly upon the progress which 
Mr. Cassell and his staff are making, and at 
the same time outwardly upon the awaken- 
ing interest that the engineers and survey- 
ors of Maryland are taking in the work of 
this bureau. 

My teaching experience in surveying was 
limited to tutoring two graduate students in 
order that they might forego the regulai 
summer camp course, but I can look in- 
wardly with sympathy and with consider- 
able alarm at the pressure to squeeze instruc- 
tion in plane surveying out of engineering 
courses, and outwardly to the lack of ap- 
preciation for surveying shown on the part 
of practicing engineers. 

I am not a land surveyor, and in fact 
would not know how, at my age, to begin 
to be one, but I can look inwardly upon the 
progress of the Property Surveys Technical 
Division, and outwardly upon the tremen- 
dous potentialities for eventually liberating 
landowners from the encumbrance of pyra- 
miding complications. 

I am not engaged in the production of 
maps and charts commercially, but I see the 
need for improved methods and particularly 
a better selling job in the interest of the 
public itself. 

As an instrumentman I have never earned 
more than $12 a week plus a tent over my 
head by night and three “cubic” meals by 
day, but from early experience I have re- 
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tained respect and affection for fine instru- 
ments. I admire the progress that has been 
made since the days when the mark of ex- 
cellence in a transit was the size of the 
plate, and the punishment it gave the back 
of the unfortunate who had to carry it. I 
can foresee further progress and look for- 
ward with interest to new developments. 

After confessing the many things that I 
am not, you may well wonder how in the 
world I was ever admitted as a member of 
this American Congress on Surveying and 
Mapping. The answer is simple. For a 
number of years I have had the good for- 
tune to be associated with an electric utility 
company president who has a keen sense of 
responsibility toward the public. Surveying 
and mapping happens to be just one of the 
many fields of scientific endeavor where the 
best interest of the company and its public 
meet. 


JANUS’ BLIND SPOTS 

Returning now to further consideration 
of Janus’ optical system, it appears that 
there is very littke documentary evidence as 
to details. Some authorities contend, not 
without reason, that the two pairs of eyes 
functioned like a_ built-in pentaprism. 
Others contend that the effect was like the 
ordinary rear-view mirror. If so, it must 
have been somewhat confusing to him. We 
all know that the rear-view mirror is suffi- 
cient to let us know when a traffic cop is 
on the trail, but when we try to read signs, 
the lettering is wrong way around. The 
preponderance of opinion seems to be that 
Janus actually did see things correctly with 
his aft eyes, while some even go so far as to 
contend that he was able to see the entire 
horizon at one time. This means that he 
would have had the sensation of being in 
three dimensional space viewing it from a 
geometric point. Thus he would have the 
disturbing feeling of having become infin- 
itesimally small. Psychologists tell us that 
this would be ruinous to the ego. 

Another view is that he would seem to be 
standing at the center of a continuous pan- 
orama, and that he had equally clear vision 
at any azimuth. My personal opinion, for 
what it is worth, is that he did not have 
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complete round-the-horizon vision. He may 
have been able to see with equal clarity at 
zero and at 180 degrees, but I am positive 
that he had blind spots at 90 and 270 de- 
grees. 

Now here is where the analogy fits. Al- 
though I claim to have been in a fortunate 
position to look inwardly and at the same 
time outwardly in several respects, there are 
other areas where I am particularly blind 
and inadept. Two of these give me par- 
ticular concern at a time when I am sup- 
posed to know everybody and call every- 
body by name. I might as well confess at 
the outset, and I do this on advice of my 
Prime Minister, Walter Dix, that my de- 
ficient memory for names and faces has 
been a source of constant embarrassment. 
It is unfortunate that just when we need 
demonstration, not merely talk, about how 
welcome you are here, the nominating com- 
mittee had to pick such a dud as I am in 
this respect. We can only be thankful that 
we do have such stand-bys as Murray Pol- 
ing and Frank Williams, upon whom I am 
going to lean heavily. 

I do ask you to take into consideration my 
physical limitations. I have just deter- 
mined that my HB, height of badge, is 5.04 
feet above mean floor level datum of 1954. 
which is not far from the H]/ of the average 
person. Consequently, the chances are that 
my badge is just about on level with your 
eye. Remember that my H1 is 6.00 feet re- 
ferred to the same datum, and unless I get 
down on my knees before you, it is difficult 
for me to refresh my memory. If you see 
me desperately squinting downward hop- 
ing to catch a few letters to give me a hint, 
let’s be frank about it, and just raise your 
badge so that I can see it. 

Another blind spot is caused by the fact 
that I have never in my life had any rank 
or title of distinction. Consequently, 
through lack of familiarity with Captains, 
Colonels, Doctors, Professors, and such, and 
their insignia, I am weak on remembering 
just which titles belong to which men. As 
a matter of fact, until I met my predeces- 
sor, my idea of an Admiral was just a par- 
ticular kind of television set. Now it is too 
bad that we do not have in common use in 
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America some all-embracing term of address 
like “Monsieur” in French, or the conveni- 
ent “Esquire” of the English. Consequently, 
to make sure that I don’t slight anybody at 
the expense of honoring others, from now 
on I am going to address every man as 
“Mr..” regardless of whether I know the 
That goes too for the 
hero of my story, and so he is Mr. Janus, 


correct title or not. 
rather than God Janus. 


SEEING PROBLEMS IN A NEW LIGHT 

In addition to the blind spots, this hon- 
orable Mr. Janus, in my opinion at least, 
had areas in which vision must have been 
somewhat distorted by parallax. Certainly 
as he turned his head so that objects passed 
from the range of his forward eyes into the 
range of the aft eyes, he must have seen 
Now 
that is just about the way that I have been 


them from a different point of view. 


feeling for the past few months, as I have 
been brought to see many problems in a 
new light. 

Personally I have never had to be con- 
cerned greatly with registration and licens- 
ing, for as long as I can hold my job I am 
My certificate, 
therefore, is one of those “just in case” af- 
I had no option in the matter of 
birth, 
never bothered me, and I don’t expect to 


not required to register. 


fairs. 
social security. From ethics have 
indulge in competitive bidding for my serv- 
Furthermore, I have felt that I have 
been blessed with a reasonably strong con- 


ices. 


stitution that was not in need of being re- 
written. 
ions on these subjects and shall present them 
at the business meeting on Wednesday aft- 
The point to remember, however 


I have been forced to form opin- 


ernoon. 
is that Mr. Janus’ optical system, remark- 
able as it was, was not free from eccentricity 
The views that I shall 
express are strictly personal and are not to 


and personal slant. 
be considered the official opinion of the 


‘ 
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Congress. They are offered merely as a 
stimulus to consideration of matters which 
are to be brought to the attention of the 


membership. 


CONTACT WITH KINDRED SOULS 


I am taking this opportunity, now that 
you are assembled, to extend to all a per- 
sonal word of welcome. I hope that you 
will so enjoy this Fourteenth Annual Meet- 
ing that you will look forward to our new 
venture, a consecutive meeting during the 
week of March 7, 1955, with the American 
Society of Photogrammetry. I believe, and 
I have good reason, that the initial step 
toward success has been the appointment of 
Marshall Wright, a past president of both 
societies, and a man of experience in the 
conduct of annual meetings, as the chair- 
man of the Joint Advisory Committee. Mr. 
Wright’s acceptance has been greeted with 
that, with the 
wholehearted support of the many friends 


wide acclaim and I know 


have 
much to look forward to when we gather 


who have expressed approval, we 


next year. 
I should like to emphasize one more point 
Our 


ranged an excellent 


before closing. committee has ar- 
program of technical 
papers, social events, and exhibits, for which 
we are greatly indebted. There is one ele- 
ment which they cannot supply, and that 
is your responsibility. This is a convention 
in the sense that it is the bringing together 
of people with a community of interest. 
Not in any way to depreciate what our 
speakers, our entertainers, and our exhibi- 
tors have brought, let us keep in mind that 
the essence of our meeting is the stimula- 
tion we receive from contact with kindred 
souls. Bearing in mind our common in- 
terest in professional development for the 
service of mankind, let us make the most of 
this opportunity of being together these 
three days. 


On a mountain side at Furusund, Sweden, has been found the earliest known picture of a map 


compass in the whole of northern Europe. 
on his way to Finland, passed the place. 


His crown insignia is on top of the compass rose. 
Swedish newspaper clipping submitted by Torgny Lange. 


The inscription is dated July 1463, when Christian I, 
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Surveys and Maps Prepare the Way for 


Growth 


By THE HONORABLE DOUGLAS McKAY 


SECRETARY OF 


THE INTERIOR 


Eprror’s Nore.—This is the keynote address of the Fourteenth Annual Meeting of ACSM. In 


addition to the prepared address printed below, 


Secretary McKay presented to the highly-ap- 


preciative audience an imprompt résumé of the functions and problems of various agencies of the 


Interior Department. 


EASUREMENT of the earth’s surface 
M by surveyors and translation of this 
information into maps can contribute vi- 
tally to our economic progress. We cannot, 
indeed, fully develop this great country of 
ours until we know more about it. 

This audience does not need to be re- 
minded of this. One of your aims, in fact, 
is to encourage basic surveying and map- 
ping programs. Most of our citizens do not 
realize, however, that areas of the 
United States are still unmapped, or ap- 
preciate that the potential usefulness of 
these areas is therefore not fully known. 

As you know, I am from Oregon. The 
past three decades have witnessed a rate of 
economic development in the West that is 
phenomenal, measured by almost any stand- 
ard you care to choose. And there are still 
greater periods of achievement ahead of us. 
We have only developed our surface wealth, 
the most obvious potentials. 

All of us are aware of our riches in farm- 
ing and grazing land, but when it comes to 


vast 


estimating our national reserves of minerals, 
fuels, and water we have made only a cur- 
sory inventory. We shall be discovering and 
making good use of things as yet unseen for 


centuries to come. 


MAPS PROTECT LIVES AND PROPERTY 


Maps are a primary requisite before dams 
can be constructed or communities estab- 
lished. Maps are needed before industrial 


Presented at the Fourteenth Annual Meeting 
of the American Congress on Surveying and 
Mapping, Washington, D. C., March 
1954. 
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plants or even homes can be built on land 
protected legally to its owners. The devel- 
opment of timber, minerals, and fuels to 
meet our needs is dependent to a large de- 
gree on the extent of the information pro- 
vided by maps. The farmer, too, needs to 
have security in his boundaries. 

The Bureau of Land Management is re- 
sponsible for making cadastral surveys of the 
public lands. The ownership of vast areas 
in the West is based on the legal evidence 
such work provides. In many of the surveys 
made years ago, no monuments were estab- 
lished. Many were done by contract and 
some frauds resulted because there was no 
actual check made on the work of the con- 
tractors. In many cases wooden stakes were 
used to mark the corners, and time and the 
elements have obliterated these markers. 

Title to about 55 percent of the area of 
the 11 Western States is still vested in the 
Since 1910, approximately 
137 million acres, or 18 percent, of the total 


Government. 


area of the States has been surveyed and 
the corner positions marked with iron posts. 
There are, nevertheless, still about 100 mil- 
lion acres of the public domain that have 
never been surveyed. 

Maps have other values too—human val- 
ues. In this age of air travel it is important 
to remember that the accuracy of a pilot’s 
aeronautical chart depends upon up-to-date 
mapping. 

I lost three very good friends in the tragic 
crash in 1947 near Lake View, Oregon. 
Twenty-two others have died in the Blue 
Mountains of Eastern Oregon—deaths that 
may be traceable to the lack of adequate 


maps. How many other lives have been 
I } 
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lost in the United States because of moun- 
tainous areas still uncharted or poorly 
charted we can only guess. 


THE NATIONAL TOPOGRAPHIC ATLAS 

The Geological Survey has been at work 
since 1879 mapping the interior of our 
country. It has responsibility for complet- 
ing the National Topographic Atlas, turn- 
ing out maps at a scale of one inch to the 
mile for most of the country, and at a larger 
scale for thickly settled areas, or where 
greater detail is needed for special purposes. 

It is altogether proper that this function 
should be a Federal responsibility. It is a 
task requiring centralized direction, precise 
accuracy, standardization, and authority 
and ability to shift work from one part of 
the country to another as national require- 
ments may dictate. 

Although some countries are now com- 
pletely mapped, only about | percent of the 
entire world is adequately covered. Some 
areas, like Australia, are making rapid prog- 
ress. Others are unable to get started. Re- 
cently I discussed our progress in mapping 
the United States with Gerald FitzGerald, 
who is a native Oregonian as well as past 
President of your Congress and Chief Topo- 
graphic Engineer for the Geological Survey. 
He told me that it will take almost 30 years 
to complete the job at our present rate of 
progress. It will take this long, he says, in 
spite of all the new methods and new optical 
machinery that have been introduced to 
speed up the work. 

Many of you here today have had a part 
in developing these new methods, such as 
aerial photography, that have helped lower 
the cost in man-hours of labor. 

During the years that followed World 
War I, several plans were made for a long- 
In 1925, 
Congress passed the so-called “Temple Act” 


range Federal mapping program. 


which called for a generous initial appropri- 
ation to be increased annually until the job 
was finished. But while the Act was ap- 
proved in principle, the funds for carrying 
out the work were never made available. 

During the 75 years since the Geological 
Survey was established by Congress, topo- 
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graphic maps have been published covering 


about half the Nation. 

Many of these are now obsolete. Much 
more detail and higher standards of accu- 
racy are required. Only two States are now 
considered adequately mapped— Massachu- 
setts and Rhode Island. Several others like 
Connecticut, New York, California, and II- 
linois, however, are not far behind. By 
1956, Kentucky will join the top-notchers 
when its 5-million-dollar, 5-year cooperative 
program is finished. 

Largely as a result of World War II, this 
Nation has never been so map conscious as 
In 1940, 704,345 topographic 
maps were sold by the Geological Survey. 
Today the figure approaches 3,000,000 an- 
nually. 

A great deal of the credit for what has 
been accomplished and what will be done 
in the near future, must go to you and to 
the industrial concerns and State and mu- 
nicipal agencies you represent. 


it is now. 


In the early thirties, Delaware, Connecti- 
cut, Maryland, New Jersey, New York, 
Ohio, West Virginia, the District of Colum- 
bia, and the Hawaiian Islands were com- 
pletely covered by maps considered ade- 
quate at that time. These maps have al- 
ready become obsolete. Fortunately, we 
can be sure that this will not happen to 
maps we are making today, for they are 
being turned out in greater detail and at a 
larger scale. We are also much bette 
equipped today than we were earlier, not 
only to estimate future needs but to keep 
our modern maps up to date. 


RATE OF PRODUCTION OF 
TOPOGRAPHIC MAPS 

Before 1948, Geological Survey topogra- 
phers struggled to approach a goal of 300 
maps a year. In the fiscal year 1952 they 
produced 897. Last year they turned out 
1,452. And by the end of this fiscal year it 
is estimated that more than 1,900 will have 
come off the presses. 

Since two Geological Survey topogra- 
phers first started mapping in Arizona on 
July 16, 1879, more than 15,000 topographic 
maps have been turned out by that agency. 
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SURVEYS AND MAPS PREPARE THE WAY 


Today, work on approximately 7,000 new 
or revised quadrangles is in progress. These 
will be published as time and funds permit. 
Altogether, the American public already 
has access to a stock of more than 25,000,- 
000 sheets. 

Our long-range goal is to complete the 
National Topographic Atlas and to produce 
more maps and better maps, faster, and at 
lower cost. At the same time, it is essential 
to conduct an educational program to let 
the public know the wealth of information 
provided by maps that are already available. 
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I note with pleasure that this is one of the 
worthy aims of this association—“to con- 
tribute to public education in the use of 
surveys and maps.” 

I congratulate you on your success in car- 
rying this program forward. 

Permit me also, in conclusion, to invite 
each of you to visit any of the Department’s 
surveying or map-making or map-using 
agencies. I am sure that your professional 
colleagues in our agencies, who share so 
many mutual interests with you, will give 
you a most cordial welcome. 


The Postman Rang Once—He Knew His Coordinates 


UR post office workers continually amaze 
O with their ability to decipher garbled 
names and addresses, but they top their own 
accomplishments when they indicate familiarity 
with the California Coordinate System. 

That is, you may remember from an explana- 
tion printed herein a few days ago, the plan set 
up by the United States Coast and Geodetic Sur- 
vey to help engineers and surveyors to desig- 
nate the exact location of any point. 

From a base point far out in the Pacific, any 
spot can be established as so many feet north 

indicated by y) and so many feet east (indi- 
cated by x) of the base. 

So when the East Bay Council on Surveying 
and Mapping, which thinks highly of the coor- 
dinate system, decided to hold a meeting on 
February 11, it sent out notices to members, 

Reprinted from “Daily Knave,” a regular fea- 
ture of the Oakland Tribune, Feb. 2, 1954. 
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announcing the place for the meeting would 
be 4 $65,821, x = 1,496,390. 

Surveyors and mappers should be expected 
to know what the designation meant. But ap- 
parently the association takes no chances. 

The meeting notice carries a footnote: “The 
point designated by these coordinates is in the 
council chambers of the Alameda City Hall, 
Oak St. and Santa Clara Ave., Alameda.” 

And because The Knave had indicated an 
interest, a copy of the notice was mailed to me. 
It was placed in an envelope addressed: “y= 
+79.337.85, x 1,488,706.27, California Coordi- 
nate System, Zone 3.” 

But there was no help for the post office. 
No footnote, no explanation at all. 

Yet the letter was delivered promptly and to 
the right spot. 

This proves, no doubt, that mailmen are 
smarter than surveyors. 


Texas Surveyors Think Well of ACSM 


HE January 29, 1954, issue of the News 

Letter of the Texas Surveyors Association, 
in speaking of the ACSM, states that “This 
national organization, now in its 14th year, has 
made what is probably the most valuable con- 
tribution to the advancement of the fields of 
surveying and mapping during this century. 
Its quarterly journal is the most complete and 
informative of its kind now published anywhere 
and the programs and exhibits carried at the 
annual meetings are of a scope and quality 


commensurate with the international recogni- 
tion that the organization has achieved.” 

The ACSM is honored to be so recognized by 
the Texas Surveyors Association. This Texas 
organization of 400 members, with confident 
plans of doubling that number before the end 
of the year, and with an ambitious and aggres- 
sive program for 1954, is a progressive and note- 
worthy force for advancing the interests of the 
surveying profession in Texas. 








} 
I hold every man a debtor to his profession; from the 
which as men of course do seek to receive countenance and 
profit, so ought they of duty to endeavour themselves by 

way of amends, to be a help and ornament thereunto. 

Sir FRANCIS BACON 

' 
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The Judicial Functions of Surveyors: 


By THOMAS 


HEN a man has had a training in 

one of the exact sciences, where every 
problem within its purview is supposed to be 
susceptible of accurate solution, he is likely 
to be not a little impatient when he is told 
that, must 
recognize inaccuracies, and govern his action 


under some circumstances, he 
by facts which lead him away from the re- 
sults which theoretically he ought to reach. 
Observation warrants us in saying that this 
remark may frequently be made of surveyors. 

In the State of Michigan, all our lands 
are supposed to have been surveyed once o1 
more, and permanent monuments fixed to 
the 
should become _ proprietors. 


those who 
The United 


States, as original owner, caused them all to 


determine boundaries of 


be surveyed once by sworn officers, and as 
the plan of subdivision was simple, and was 
uniform over a large extent of territory, 
there should have been, with due care, few 
or no mistakes; and long rows of monuments 
should have been perfect guides to the place 
The 
truth, unfortunately, is that the lines were 
very carelessly run, the monuments inaccur- 


of any one that chanced to be missing. 


ately placed; and, as the record witnesses to 
these were many times wanting in perman- 
ency, it is often the case that when the mon- 
ument was not correctly placed, it is impos- 
sible to determine by the record, by the aid 
of anything on the ground, where it was lo- 
cated. The incorrect record of course be- 
comes worse than useless when the witnesses 
it refers to have disappeared. 

‘This article appeared originally in the 
Michigan Engineering Society Journal (Uni- 
versity of Michigan It is reprinted in re- 
sponse to numerous requests for the full text 
following publication of the article, “Land Sur- 
vey Problems in the Florida Keys,” by John P. 
Goggin, in the July—Sept. 1953 issue of Sur- 
VEYING AND Mappinc. Mr. Goggin’s article 
makes frequent allusion to the article presented 
here. 


M. COOLEY 


CHIEF JUSTICE, SUPREME COURT OF MICHIGAN, 1864—1885 
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It is, perhaps, generally supposed that our 
town plats were more accurately surveyed, 
as indeed they should have been, for in gen- 
eral there can have been no difficulty in 
making them sufficiently perfect for all prac- 
tical Many of them, however, 
were laid out in the woods; some of them 
by proprietors themselves, without either 
chain or compass, and some by imperfectly 
trained 


purp¢ ses. 


land 
cheap, did not appreciate the importance 
of having correct lines to determine bound- 
The 


fact probably is that town surveys are quite 


surveyors, who, when was 


aries when land should become dear. 


as inaccurate as those made under authority 
of the general government. 
RECOVERING 


LOST CORNERS 


It is now upwards of fifty years since a 
major part of the public surveys in what is 
the State of Michigan made 
under authority of the United States. Of 
the lands south of Lansing, it is now forty 
years since the major part were sold and the 
work of improvement begun. 


now were 


A generation 
has passed away since they were converted 
into cultivated farms, and few if any of the 
original corner and quarter stakes now re- 
main. 

The corner and quarter stakes were often 
nothing but green sticks driven into the 
ground. Stones might be put around or over 
these if they were handy, but often they were 
not, and the witness trees must be relied 
upon after the stake was gone. Too often 
the first settlers were careless in fixing their 
with accuracy while monuments 
mained, and an irregular brush fence, or 
something equally untrustworthy, may have 
been relied upon to keep in mind where the 
blazed line A running 
through this might sweep it away, and if 


lines re- 


once was. fire 
nothing was substituted in its place, the 
adjoining proprietors might in a few years 
be found disputing over their lines, and per- 
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haps rushing into litigation, as soon as they 
had occasion to cultivate the land along the 
boundary. 

If now the disputing parties call in a 
surveyor, it is not likely that any one sum- 
moned would doubt or question that his 
duty was to find, if possible, the place of 
the original stakes which determined the 
boundary line between the proprietors. 
However erroneous may have been the ori- 
ginal survey, the monuments that were set 
must nevertheless govern, even though the 
effect be to make one half-quarter section 90 
acres and the one adjoining, 70; for parties 
buy, or are supposed to buy, in reference to 
these monuments, and are entitled to what 
is within their lines, and no more, be it more 
or less. While the witness trees remain, 
there can generally be no difficulty in deter- 
mining the locality of the stakes. 

When the witness trees are gone, so that 
there is no longer record evidence of the 
monuments, it is remarkable how many 
there are who mistake altogether the duty 
that now devolves upon the surveyor. It is 
by no means uncommon that we find men, 
whose theoretical education is thought to 
make them experts, who think that when 
the monuments are gone the only thing to 
be done is to place new monuments where 
the old ones should have been, and would 
have been if placed correctly. 
serious mistake. 


This is a 
The problem is now the 
same that it was before: to ascertain by the 
best lights of which the case admits, where 
the original lines were. The mistake above 
alluded to is supposed to have found ex- 
pression in our legislation; though it is pos- 
sible that the real intent of the act to which 
we shall refer is not what is commonly sup- 
posed, 

An act passed in 1869 (Compiled Laws, 
993) amending the laws respecting the 
duties and powers of county surveyors, after 
providing for the case of corners which can 
be identified by the original field notes or 
other unquestionable testimony, directs as 
follows: 


Second, Extinct interior section corners must 
be reestablished at the intersection of two right 
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lines joining the nearest known points on the 
original section lines east and west and north 
and south of it. 

Third. Any extinct quarter-section corner, 
except on fractional lines, must be reestablished 
equidistant and in a right line between the sec- 
tion corners; in all other cases at its proportion- 
ate distance between the nearest original corners 
on the same line. 


The corners thus determined, the sur- 
veyors are required to perpetuate by noting 
bearing trees when timber is near. 

To estimate properly this legislation, we 
must start with the admitted and unques- 
tionable fact that each purchaser from gov- 
ernment bought such land as was within the 
original boundaries, and unquestionably 
owned it up to the time when the monu- 
ments became extinct. If the monument 
was set for an interior section corner, but 
did not happen to be “at the intersection of 
two right lines joining the nearest known 
points on the original section lines east and 
west and north and south of it,” it never- 
theless determined the extent of his posses- 
sions, and he gained or lost according as the 
mistake did or did not favor him. 

EXTINCT CORNERS 

” Tt will probably be admitted that no man 
loses title to his land or any part thereof 
merely because the evidences become lost ot 
uncertain. It may become more difficult 
for him to establish it as against an adverse 
claimant, but theoretically the right re- 
mains; and it remains as a potential fact so 
long as he can present better evidence than 
any other person. And it may often happen 
that notwithstanding the loss of all trace of 
a section corner or quarter stake, there will 
still be evidence from which any surveyor 
will be able to determine with almost abso- 
lute certainty where the original boundary 
was between the government subdivisions. 

There are two senses in which the word 
extinct may be used in this connection: One, 
the sense of physical disappearance; the 
other, the sense of loss of all reliable evi- 
dence. If the statute speaks of extinct cor- 
ners in the former sense, it is plain that a 
serious mistake was made in supposing that 
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surveyors could be clothed with authority 
to establish new corners by an arbitrary rule 
in such cases. As well might the statute de- 
clare that, if a man loses his deed, he shall 
lose his land altogether. 

But if by extinct corner is meant one in 
respect to the actual location of which all 
reliable evidence is lost, then the following 
remarks are pertinent: 


1. There would undoubtedly be a presump- 
tion in such a case that the corner was cor- 
rectly fixed by the government surveyor where 
the field notes indicated it to be. 

2. But this is only a presumption, and may 
be overcome by any satisfactory evidence show- 
ing that in fact it was placed elsewhere. 

3. No statute can confer upon a county 
surveyor the power to “establish” corners, and 
thereby bind the parties concerned. Nor is 
this a question merely of conflict between State 
and Federal law; it is a question of property 
right. The original surveys must govern, and 
the laws under which they were made govern, 
because the land was bought in reference to 
them; and any legislation, whether State or 
Federal, that should have the effect to change 
these, would be inoperative, because of the 
disturbance to vested rights 

+. In any case of disputed lines, unless the 
parties concerned settle the controversy by 
agreement, the determination of it is necessarily 
a judicial act, and it must proceed upon evi- 
dence and give full opportunity for a hearing 
No arbitrary rules of survey or of evidence can 


be laid down whereby it can be adjudged. 
THE FACTS OF POSSESSION 


The general duty of a surveyor in such 
He is not to as- 
sume that a monument is lost until after 
he has thoroughly sifted the evidence and 
found himself unable to trace it. 


a case is plain enough. 


Even then 
he should hesitate long before doing any- 
thing to the disturbance of settled posses- 
sions. Occupation, especially if long con- 
tinued, often affords very satisfactory evi- 
dence of the original boundary when no 
other is attainable; and the surveyor should 
inquire when it originated, how, and why 
the lines were then located as they were, 
and whether a claim of title has always ac- 
companied the possession, and give all the 
facts due force as evidence. Unfortunately, 
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it is known that surveyors sometimes, in 
supposed obedience to the State statute, dis- 
regard all evidences of occupation and claim 
of title and plunge whole neighborhoods 
into quarrels and litigation by assuming to 
“establish” corners at points with which the 
previous occupation cannot harmonize. It 
is often the case that, where one or more 
corners are found to be extinct, all parties 
concerned have acquiesced in lines which 
were traced by the guidance of some other 
corner or landmark, which may or may not 
have been trustworthy; but to bring these 
lines into discredit, when the people con- 
cerned do not question them, not only breeds 
trouble in the neighborhood, but it must 
often subject the surveyor himself to annoy- 
ance and perhaps discredit, since in a legal 
controversy the law as well as common sense 
must declare that a supposed boundary line 
long acquiesced in is better evidence of 
where the real line should be than any 
survey made after the original monuments 
have disappeared. (Stewart v. Carleton, 31 
Mich. Reports, 270; Diehl v. Zanger, 39 
Mich. Reports, 601. And county sur- 
veyors, no more than any others, can con- 
clude parties by their surveys. 

The mischiefs of overloking the facts of 
possession most often appear in cities and 
villages. In towns the block and lot stakes 
scon disappear; there are no witness trees, 
and no monuments to govern except such 
as have been put in their places, or where 
their places were supposed to be. The 
streets are likely to be soon marked off by 
fences, and the lots in a block will be mea- 
sured off from these, without looking far- 
ther. Now it may perhaps be known in a 
particular case that a certain monument 
still remaining was the starting point in the 
original survey of the town plat; or a sur- 
veyor settling in the town may take some 
central point as the point of departure in 
his surveys and, assuming the original plat 
to be accurate, he will then undertake to 
find all streets and all lots by course and dis- 
tance according to the plat, measuring and 
estimating from his point of departure. 
This procedure might unsettle every line 
and every monument existing by acqui- 
escence in the town; it would be very likely 
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to change the lines of streets, and raise con- 
troversies everywhere. Yet this is what is 
sometimes done; the surveyor himself being 
the first person to raise the disturbing ques- 
tions. 

Suppose, for example, a particular village 
street has been located by acquiescence and 
used for many years, and the proprietors in 
a certain block have laid off their lots in 
reference to this practical location. Two 
lot owners quarrel, and one of them calls 
in a surveyor, that he may make sure his 
neighbor shall not get an inch of land from 
him. This surveyor undertakes to make his 
survey accurate, whether the original was 
so or not, and the first result is, he notifies 
the lot owners that there is error in the 
street line, and that all fences should be 
moved, say | foot to the east. Perhaps he 
goes on to drive stakes through the block 
according to this conclusion. Of course, if 
he is right in doing this, all lines in the vil- 
lage will be unsettled; but we will limit our 
attention to the single block. It is not likely 
that the lot owners generally will allow the 
new survey to unsettle their possessions, but 
there is always a probability of finding some 
one disposed to do so. We shall then have 
a lawsuit; and with what result? 


FIXING LINES BY ACQUIESCENCE 


It is a common error that lines do not 
become fixed by acquiescence in a less time 
than 20 years. In fact, by statute, road 
lines may become conclusively fixed in 10 
years; and there is no particular time that 
shall be required to conclude private own- 
ers, where it appears that they have ac- 
cepted a particular line as their boundary, 
and all concerned have cultivated and 
claimed up to it. Public policy requires 
that such lines be not lightly disturbed, 
or disturbed at all after the lapse of any 
considerable time. The litigant, there- 
fore, who in such a case pins his faith on the 
surveyor is likely to suffer for his reliance, 
and the surveyor himself to be mortified by 
a result that seems to impeach his judgment. 

Of course, nothing in what has been said 
can require a surveyor to conceal his own 
judgment, or to report the facts one way 


SURVEYING AND MAPPING 


when he believes them to be another. He 
has no right to mislead, and he may right- 
fully express his opinion that an original 
monument was at one place, when at the 
same time he is satisfied that acquiescence 
has fixed the rights of parties as if it were 
at another. But he would do mischief if he 
were to attempt to “establish” monuments 
which he knew would tend to disturb settled 
rights; the farthest he has a right to go, as 
an officer of the law, is to express his opin- 
ion where the monument should be, at the 
same time that he imparts the information 
to those who employ him and who might 
otherwise be misled, that the same authority 
that makes him an officer and entrusts him 
to make surveys, also allows parties to settle 
their own boundary lines, and considers ac- 
quiescence in a particular line or monu- 
ment, for any considerable period, as strong 
if not conclusive evidence of such settle- 
ment. The peace of the community abso- 
lutely requires this rule. It is not long 
since, that in one of the leading cities of the 
State, an attempt was made to move houses 
2 or 3 rods into the street, on the ground 
that a survey under which the street had 
been located for many years had been found 
on a more recent survey to be erroneous. 
THE DUTY OF THE SURVEYOR 

From the foregoing, it will appear that 
the duty of the surveyor where boundaries 
are in dispute must be varied by the cir- 
cumstances. 


1. He is to search for original monuments, 
or for the places where they were originally 
located, and allow these to control if he finds 
them, unless he has reason to believe that agree- 
ments of the parties, express or implied, have 
rendered them unimportant. By monuments, 
in the case of government surveys, we mean, 
of course, the corner and quarter stakes. Blazed 
lines or marked trees on the lines are not monu- 
ments; they are merely guides or finger posts, 
if we may use the expression, to inform us with 
more or less accuracy where the monuments 
may be found. 

2. If the original monuments are no longer 
discoverable, the question of location becomes 
one of evidence merely. It is merely idle for 
any State statute to direct a surveyor to locate 
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or “establish” a corner, as the place of the 
original monument, according to some inflexible 
rule. THe surveyor, on the other hand, must 
inquire into all the facts, giving due promi- 
nence to the acts of parties concerned, and al- 
ways keeping in mind, first, that neither his 
opinion nor his survey can be conclusive upon 
parties concerned, and, second, that courts and 
juries may be required to follow after the sur- 
veyor over the same ground, and that it is ex- 
ceedingly desirable that he govern his action by 
the same lights and the same rules that will 
govern theirs. 


It is always possible, when corners are ex- 
tinct, that the surveyor may usefully act as 
a mediator between parties and assist in pre- 
venting legal controversies by settling doubt- 
ful lines. Unless he is made for this pur- 
pose an arbitrator by legal submission, the 
parties, of course, even if they consent to 
follow his judgment, cannot, on the basis of 
mere consent, be compelled to do so; but 
if he brings about an agreement, and they 
carry it into effect by actually conforming 
their occupation to his lines, the action will 
conclude them. Of course, it is desirable 
that all such agreements be reduced to writ- 
ing, but this is not absolutely indispensable 
if they are carried into effect without. 


MEANDER LINES 
The subject of meander lines is taken up 
with some reluctance because it is believed 
Neverthe- 
less, it is often found that surveyors misap- 


the general rules are familiar. 


prehend them, or err in their application; 
and as other interesting topics are somewhat 
connected with this, a little time devoted to 
it will probably not be altogether lost. 
These are lines traced along the shores of 
lakes, ponds, and considerable rivers, as the 
measures of quantity when sections are 
made fractional by such waters. These 
have determined the price to be paid when 
government lands were bought, and per- 
haps the impression still lingers in some 
minds that the meander lines are boundary 
lines, and that all in front of them remains 
unsold. Of course this is erroneous. There 
was never any doubt that, except on the 
large navigable rivers, the boundary of the 
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owners of the banks is the middle line of the 
river; and while some courts have held that 
this was the rule on all fresh-water streams, 
large and small, others have held to the doc- 
trine that the title to the bed of the stream 
below low-water mark is in the State, while 
conceding to the owners of the banks all 
riparian rights. The practical difference is 
not very important. In this State, the rule 
that the centerline is the boundary line is 
applied to all our great rivers, including the 
Detroit, varied somewhat by the circum- 
stance of there being a distinct channel for 
navigation, in some cases, with the stream 
in the main shallow, and also sometimes by 
the existence of islands. 

The troublesome questions for surveyors 
present themselves when the boundary line 
between two contiguous estates is to be con- 
tinued from the meander line to the center- 
line of the river. Of course, the original 
survey supposes that each purchaser of land 
on the stream has a water front of the 
length shown by the field notes; and it is 
presumable that he bought this particular 
land because of that fact. In many cases it 
now happens that the meander line is left 
some distance from the shore by the gradual 
change of course of the stream, or diminu- 
tion of the flow of water. Now the dividing 
line between two government subdivisions 
might strike the meander line at right an- 
gles, or obliquely; and, in some cases, if it 
were continued in the same direction to the 
centerline of the river, might cut off from 
the water one of the subdivisions entirely, 
or at least cut it off from any privilege of 
navigation or other valuable use of the wa- 
ter, while the other might have a water 
front much greater than the length of a 
line crossing it at right angles to its side 
lines. The effect might be that, of two gov- 
ernment subdivisions of equal size and cost, 
one would be of great value as water-front 
property, and the other comparatively val- 
ueless. A rule which would produce this 
result would not be just, and it has not been 
recognized in the law. 

Nevertheless it is not easy to determine 
what ought to be the correct rule for every 
case. If the river has a straight course, or 
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one nearly so, every man’s equities will be 
preserved by this rule: Extend the line of 
division between the two parcels from the 
meander line to the centerline of the river, 
as nearly as possible at right angles to the 
general course of the river at that point. 
This will preserve to each man the water 
front which the field notes indicated, ex- 
cept as changes in the water may have af- 
fected it, and the only inconvenience will be 
that the division line between different sub- 
divisions is likely to be more or less deflected 
where it strikes the meander line. 

This is the legal rule, and is not limited 
to government surveys, but applies as well 
to water lots which appear as such on town 
plats. (Bay City Gas Light Co. v. The In- 
dustrial Works, 28 Mich. Reports, 182.) 
It often happens, therefore, that the lines 
of city lots bounded on navigable streams 
are deflected as they strike the bank, or 
the line where the bank was when the town 
was first laid out. 


IRREGULAR WATERCOURSES 


When the stream is very crooked, and 
especially if there are short bends, so that 
the foregoing rule is incapable of strict ap- 
plication, it is sometimes very difficult to 
determine what shall be done; and in many 
cases the surveyor may be under the neces- 
sity of working out a rule for himself. Of 
course his action cannot be conclusive; but 
if he adopts one that follows, as nearly as 
the circumstances will admit, the general 
rule above indicated, so as to divide as near 
as may be the bed of the stream among the 
adjoining owners in proportion to their lines 
upon the shore, his division, being that of an 
expert, made upon the ground, and with all 
available lights, is likely to be adopted as 
law for the case. Judicial decisions, into 
which the surveyor would find it prudent to 
look under such circumstances, will throw 
light upon his duties and may constitute 
a sufficient guide when peculiar cases arise. 
Each riparian lot owner ought to have a line 
on the legal boundary, namely, the center- 
line of the stream, proportioned to the 
length of his line on the shore, and the prob- 
lem in each case is how this is to be given 
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him. Alluvion—when a river impercep- 
tibly changes its course 
by the same rules. 

The existence of islands in a stream when 
the middle line constitutes a boundary, will 
not affect the apportionment unless the is- 
lands were surveyed out as government sub- 
divisions in the original admeasurement. 
Wherever that was the case, the purchaser 
of the island divides the bed of the stream 
on each side with the owner of the bank, 
and his rights also extend above and below 
the solid ground, and are limited by the 
peculiarities of the bed and the channel. 
If an island was not surveyed as a govern- 
ment subdivision previous to the sale of the 
bank, it is, of course, impossible to do this 
for the purposes of government sale after- 
ward, for the reason that the rights of the 
bank owners are fixed by their purchase; 
when making that, they have a right to un- 
derstand that all land between the meander 
lines, not separately surveyed and sold, will 
pass with the shore in the government sale 
and, having this right, anything which their 
purchase would include under it cannot 
afterward be taken from them. It is be- 
lieved, however, that the Federal courts 
would not recognize the applicability of this 
rule to large navigable rivers, such as those 
uniting the Great Lakes. 

On all the little lakes of the State which 
are mere expansions near their mouths of 
the rivers passing through them—such as 
the Muskegon, Pere Marquette, and Manis- 
tee—the same rule of bed ownership has 
been judicially applied that is applied to the 
rivers themselves; and the division lines are 
extended under the water in the same way. 

Rice v. Ruddiman, 10 Mich., 125.) If 
such a lake were circular, the lines would 
converge to the center; if oblong or irreg- 
ular, there might be a line in the middle 
on which they would terminate whose 
course would bear some relation to that of 
the shore. 





will be apportioned 


But it can seldom be important 
to follow the division line very far under 
the water, since all private rights are sub- 
ject to the public rights of navigation and 
other use, and any private use of the lands 
inconsistent with these would be a nuisance, 
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and punishable as such. It is sometimes im- 
portant, however, to run the lines out for 
considerable distance in order to determine 
where one may lawfully moor vessels or 
rafts for the winter or cut ice. The ice crop 
that forms over a man’s land of course be- 
longs to him. (Lorman v. Benson, 8 Mich., 
18; People’s Ice Co. v. Steamer Excelsior, 
recently decided. ) 


MEANDER LINES AND RIPARIAN RIGHTS 


What is said above will show how un- 
founded is the notion, which is sometimes 
advanced, that a riparian proprietor on a 
meandered river may lawfully raise the wa- 
ter in the stream without liability to the 
proprietors above, provided he dves not 
raise it so that it overflows the meander line. 
The real fact is that the meander line has 
nothing to do with such a case, and an ac- 
tion will lie whenever he sets back the water 
upon the proprietor above, whether the 
overflow be below the meander lines or 
above them. 

As regards the lakes and ponds of the 
State, one may easily raise questions that 
it would be impossible for him to settle. 
Let us suggest a few questions, some of 
which are easily answered, and some not: 


1. To whom belongs the land under these 
bodies of water, where they are not mere ex- 
pansions of a stream flowing through them? 

2. What public rights exist in them? 

3. If there are islands in them which were 
not surveyed out and sold by the United States, 
can this be done now? 


Others will be suggested by the answers 
given to these. 

It seems obvious that the rules of private 
ownership which are applied to rivers can- 
not be applied to the great lakes. Perhaps 
it should be held that the boundary is at 
low water mark, but improvements beyond 
this would only become unlawful when they 
became nuisances. Islands in the great 
lakes would belong to the United States 
until sold, and might be surveyed and meas- 
ured for sale at any time. The right to 
take fish in the lakes, or to cut ice, is public 
like the right of navigation, but is to be 
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exercised in such manner as not to interfere 
with the rights of shore owners. But so far 
as these public rights can be the subject of 
ownership, they belong to the State, not to 
the United States, and so, it is believed, 
does the bed of a lake also. (Pollord v. 
Hagan, 3 Howard’s U. S. Reports.) But 
such rights are not generally considered 
proper subjects of sale, but like the right 
to make use of the public highways, they 
are held by the State in trust for all the 
people. 

What is said of the large lakes may per- 
haps be said also of the interior lakes of the 
State, such, for example, as Houghton, Hig- 
gins, Cheboygan, Burt’s Mullet, Whitmore, 
and many others. But there are many little 
lakes or ponds which are gradually disap- 
pearing, and the shore proprietorship ad- 
vances pari passu as the waters recede. If 
these are of any considerable size—say, even 
a mile across—there may be questions of 


conflicting rights which no adjudication 


hitherto made could settle. Let any sur- 
veyor, for example, take the case of a pond 
of irregular form, occupying a square mile 
or more of territory, and undertake to de- 
termine the rights of the shore proprietors 
to its bed when it shall totally disappear, 
and he will find he is in the midst of prob- 
lems such as probably he has never grap- 
But the 
general rules for the extension of shore lines, 
which have already been laid down, should 
govern such cases, or at least should serve 


pled with or reflected upon before. 


as guides in their settlement. 

Where a pond is so small as to be in- 
cluded within the lines of a private purchase 
from the government, it is not believed 
the public have any rights in it what- 
ever. Where it is not so included, it is be- 
lieved they have rights of fishery, rights to 
take ice and water, and rights of naviga- 
tion for business and pleasure. This is the 
common belief, and probably the just one. 
Shore rights must not be so exercised as to 
disturb these, and the States may pass all 
proper laws for their protection. It would 
be easy with suitable legislation to preserve 
these little bodies of water as permanent 
places of resort for the pleasure and recrea- 
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tion of the people, and there ought to be 
such legislation. 

If the State should be recognized as 
owner of the beds of these small lakes and 
ponds, it would not be owner for the pur- 
pose of selling. It would be owner only as 
trustee for the public use; and a sale would 
be inconsistent with the right of the bank 
owners to make use of the water in its nat- 
ural condition in connection with their es- 
tates. Some of them might be made salable 
lands by draining; but the State could not 
drain, even for this purpose, against the will 
of the shore owners, unless their rights were 
appropriated and paid for. 

Upon many questions that might arise 
between the State as owner of the bed of 
a little lake and the shore owners, it would 
be presumptuous to express an opinion now, 
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SURVEYING AND MAPPING 


and fortunately the occasion does not re- 
quire it. 


QUASI-JUDICIAL CAPACITY OF 
SURVEYORS 
I have thus indicated a few of the ques. 
tions with which surveyors may now avd 
then have occasion to deal, and to which 
they should bring good sense and sound 
judgment. Surveyors are not and cannot 
be judicial officers, but in a great many 
cases they act in a quasi-judicial capacity 


with the acquiescence of parties concerned; 
and it is important for them to know by 
what rules they are to be guided in the dis- 
charge of their judicial functions. What 
I have said cannot contribute much to their 
enlightenment, but I trust will not be wholly 
without value. 
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Three-Wire Leveling 


By PHILIP KISSAM 


PRINCETON 


SYSTEM of accurate benchmarks is 
A a fundamental necessity for every 
project. Every State, county, city, and town 
should have such a system and certainly no 
job should be started without an. established 
system of permanent benchmarks with ele- 
vations that are known to be reliable. It 
follows that the determination of bench- 
mark elevations is an important part of ev- 
ery surveyor’s business. 

Many engineers know how to run differ- 
ential levels accurately and rapidly but, to 
the everlasting disgrace of the profession, 
innumerable man-hours are wasted every 
year in this country by methods of bench- 
mark leveling that are blundering, slow, in- 
accurate, and inadequate for the purpose. 

Probably the chief culprit to be blamed 
for this state of affairs is the target. It is 
not pleasant to contemplate how many dol- 
lars the target has cost this country. The 
target seems to have an uncanny fascination 
for our surveyors. As soon as plans are 
made for benchmark leveling, they appar- 
ently gird themselves for the task of making 
precise measurements by a decision to use 
the target for every sight. “The target has 
avernier. It can be read to thousandths of 
a foot. And so 
the levelman in the field begins his laborious 


There’s your precision.” 
routine. “Up a hair, down a hair, up a 
hair.’ The rodman plumbs the rod, moves 
the target, and so on. He is never able to 
get the target just where it is wanted. The 
process becomes a test of patience. When 
the levelman’s patience is exhausted, he 
calls “all right.” It has ceased to matter to 
him whether or not the bubble is centered. 
He is thankful enough to get the target 
practically on the crosshair. 

When it is realized that the levelman can 
read the rod in the first place more accu- 
rately than he could set the target, even if 
he could control it himself, the absurdity of 
the whole process becomes evident. Tracy 


UNIVERSITY 


demonstrated thirty or forty years ago that 
a target reading is not as accurate as a direct 
reading. And yet hundreds of miles of 
benchmark leveling are run each year by 
just this method. 

Let us assume that the rodman (who is 
usually the most inexperienced member of 
the party) never makes a mistake in reading 
the target position and that the levelman 
is so careful and patient that his work al- 
ways checks out. Under these delightfully 
halcyon conditions no time is ever wasted 
for re-runs. Even then, this procedure pro- 
vides the slowest and most expensive known 
method of running benchmark levels. 

There are many better methods of run- 
ning levels (no method can be worse), and 
many of these better methods are used ex- 
tensively, but the curious fact remains that 
the best method of all is almost never uti- 
lized. This method is old, almost hoary 
with age. It is very fast, it gives the greatest 
accuracy, it automatically prevents blunders, 
it is based on scientific principles, and it is 
the fundamental method used by our great- 
est surveying agencies—the U. S. Geological 
Survey and the U. S. Coast and Geodetic 
Survey. Why isn’t it used in private prac- 
tice? 

The method, of course, is the three-wire 
method. To use it, the level must have 
stadia wires. The levelman reads the rod 
at the three wires and takes the average. 
For the best results he should center the 
bubble for each reading. 
that. 

Perhaps it is seldom used because many 


It is as simple as 


levels have only one horizontal wire. But 
the maker of any instrument will install a 
three-wire reticle at a nominal cost. As a 
matter of fact, the three-wire method will 
save the cost of an entirely new instrument 
in a short time. Perhaps it isn’t used be- 
cause all of us, at some time or other, have 
read a stadia wire instead of the center wire 


169 








ve 
= 


a. 
¢ 
5 

7 


RR TRO Oe 
By ag gg ag ag 


TROT OTe ae OSes ee ree 


gy gle 


ORR, 


= 





Ficure 1.—Standard yard rod used by U. S. 
Geological Survey. Numbers are inverted to 
read upright with the non-erecting prism level. 
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and we are afraid to use an instrument with 
stadia wires for routine leveling. But today 
we have glass reticles with stub stadia lines 
that cannot be confused with the central 
wire. It might be because some of us have 
tried the three-wire method with stadia 
wires set for a 1 to 100 stadia ratio and 
found that the accuracy was little better 
than when one wire is read. This is quite 
true, of course. The stadia stubs should be 
set near the central horizontal wire so that 
they are seen within the best part of the op- 
tical system, and so that greater differences 
in elevation are possible between the instru- 
ment and the rod. A stadia ratio of-0.3 per 
100 is excellent. 

Any rod can be used for the three-wire 
method, but the most satisfactory rod is one 
graduated in hundredths of yards (fig. 1). 
The thousandths of a yard can be estimated. 
With such a rod the sum of the three-wire 
readings gives the rod reading in feet. If 
a stadia ratio of 0.3 per 100 is used, the 
stadia intercept multiplied by 1,000 gives the 
length of the sight in feet. With this ratio, 
the intercept is 0.300 of a yard at 100 yards. 
Multiplying the intercept by 1,000 gives 300 
which is the length of the sight in feet. 
Rods with invar ribbons graduated in hun- 
dredths of a yard are on the market today. 
Below is an example of a reading on a yard 
rod as illustrated in figure 2. 








Reading Intercept 
Upper wire 1.452 
0.077 upper 
Middle wire 1.529 
0.078 lower 
Lower wire 1.607 
Sum 4.588 0.155 


The rod shot is 4.588 feet and the length cf 
sight is 155 feet. 
system. 


This is a pretty simple 


The Geological Survey uses a variation of 
this system that affords a convenient check 
on the distance reading. The level has 
three wires spaced so that the interval be- 
tween either the middle and the upper wires 
or the middle and the lower wires, multi- 
plied by 1,000, gives the distance in feet. 
This permits two independent determina- 
tions of the length of sight. Thus, if the Ge- 








THEI 


olog 
the 
and 
4.58 
wou 
T 
to « 
foll 


1. 
ble 
bub 
fast 
targ 

2 
ings 
mai 
by 

3 
rea’ 
0.01 

to 

{ 
tim 
qui 
wh 


the 
act 
tin 


cu 
rul 


PING 


with 
oday 
lines 
ntral 
have 
tadia 
and 
etter 
quite 
id be 
that 
- Op- 
“nces 
stru- 
} per 


wire 
» one 
] 
ated, 
wire 
If 
the 
s the 
atio, 
ards. 
. 300 
feet. 
hun- 
day. 


yard 


er 


h of 


nple 


n of 
1eck 
has 

be- 
yires 
ulti- 
feet. 
ina- 
Ge- 








THREE-WIRE LEVELING 


ological Survey instrument were used and 
the readings were as illustrated in figure 2 
and tabulated above, the rod shot would be 
4.588 feet (as above) and the distance 
would be 77 feet (instead of 155 feet). 

The advantages of this method compared 
to other types of leveling can be listed as 
follows: 

1. The rod is read at the moment the bub- 
ble is centered. The levelman can keep the 
bubble centered and make the three readings 
faster than he can direct one setting of the 
target. 

2. Since the bubble is centered, the rod read- 
ings are more accurate than when the level- 
man’s attention is distracted from the bubble 
by directing the setting of the target. 

3. Since, as all of us know, it is difficult to 
read an ordinary rod better than to the nearest 
0.003 feet, no precision is sacrificed by reading 
to the thousandths of a yard. 

+. With divisions on the rod that are three 
times as large as usual, it is much easier and 
quicker to read the proper division, especially 
when heat waves are present. 

5. Since it is always more accurate to read 
the rod than to direct the setting of a target, 
accuracy is improved for this reason alone. 

6. With practically no extra expenditure of 
time, the result of one level run is nearly as ac- 
curate as the average of three single-wire level 
runs. 


7. If the upper intercept equals or nearly 
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Ficure 2.—Portion of yard rod as observed 
through an inverting instrument with three 
wires. 
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equals the lower intercept, no blunder in read- 
ing can have occurred. 

8. The length of the foresight can be checked 
against the length of the backsight. 

9. if desirable, the total unbalance between 
the sum of the lengths of the foresights and the 
sum of the lengths of the backsights can be 
computed and a correction can then be applied 
to the elevation difference in accordance with 
the instrumental error. 

10. The total length of the level line can be 
computed so that it can be properly weighted 
in the adjustment of a level net. 

There are so many advantages in the 
method that it is difficult for the writer to 
understand why the method is not used for 
all work where accuracy is important and 
costs must be reduced. 

Not long ago the writer was asked to re- 
view the precise leveling work of the public 
works department of a large, heavily popu- 
lated county. The project in hand was to 
establish a dense net of benchmarks con- 
nected by better than second-order leveling. 
The required closure, stated in feet, was 
0.029\/M where M was the length of the 
section in miles. 

The method of leveling consisted of tak- 
ing a backsight and a foresight and then a 
foresight and a backsight from one instru- 
ment position, then moving the level a foot 
or two to one side and repeating the process 
in reverse order. The length of the sights 
were kept at about 100 feet. 

One wire was used and the target was 
set to determine each rod reading. If the 
results of the two level positions did not 
check within 0.0004\/D where D was the 
distance in feet between turning points, the 
operation was repeated. Note 0.0004\/D is 
the same as 0.029\/M. One mile a day was 
considered good progress. 

The complaints were that many reruns 
were necessary and that the levelmen were 
complaining of headaches, lack of sleep, loss 
of appetite, and inability to relax. In other 
words, they were showing all the signs of 
approaching nervous prostration. 

It didn’t take much leveling experience 
to realize what was causing both the diffi- 
culties. It was our old friend, Mr. Target. 
The poor levelman had to set the target 








eight times almost without a break and 
sometimes sixteen times before he could 
change his position. No wonder he was 
turning into a nervous wreck. Needless to 
say, under those conditions he didn’t center 
the bubble as perfectly as he might have 
and, needless to say, he was exhausted by 
his work. 

We threw away the target, had three-wire 
reticles installed, eliminated the second 
setup, and substituted two separate runs in- 
stead. 

Most of the leveling is now closing with 
first-order accuracy and the work is running 
four times as fast. 


While the final method adopted is not 


ez 
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the most ideal procedure, it was a good 
compromise. It produced the results de- 
sired and pleased everyone. Actually they 
are getting the average of 12 rod readings 
where they were getting 8 before. It seems 
to the writer to be an excellent example 
of what three-wire leveling will do. 

The costs of surveying, like all operations 
that cannot be mechanized, are rising faster 
than any other costs today. It would seem 
evident that we can no longer afford the 
luxury of continuing old procedures just be- 
cause they are traditional and that now is 
the time to give serious thought to instru- 
ments and methods that promise higher ac- 
curacies at lower costs. 
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Alidade Development in the 
Geological Survey 


By C. S. MALTBY 


GEOLOGICAL SURVEY 


HE Geological Survey has recently 

tested a pilot-model planetable alidade 
incorporating several basic improvements. 
The new design uses a pendulum leveling 
device instead of the conventional! bubble; 
it has optical reading of an enclosed glass 
circle; and it has a new arrangement for ad- 
justing the inclination of the telescope that 
permits continuous, unlimited slow motion. 
If field tests this year are as successful as 
the shop tests, the improved design will be 
an important step forward in the develop- 
ment of the alidade. 

In spite of the expansion of photogram- 
metric methods in recent years, field work 
with the planetable and alidade is still im- 
portant in topographic mapping. Formerly, 
of course, the planetable was the topogra- 


pher’s principal instrument. During the 
past 75 years the pioneer topographic maps 
of the United States—especially those of 


the western plains and mountains—were 


Presented at the Fourteenth Annual Meeting, 
American Congress on Surveying and Mapping, 


Washington, D. C., March 22-24, 1954. 





field sketched by Geological Survey topog- 
raphers with planetable and alidade. 

Now, plotting from aerial photographs 
has largely supplanted planetable sketching, 
but the planetable continues in active serv- 
ice. It is used to contour areas too flat to 
map from photographs. It is indispensable 
for field completion and revision of photo- 
grammetric compilations. It is a simple and 
versatile method of establishing supplemen- 
tal control elevations. ‘There is no prospect 
that the planetable will be obsolete in topo- 


More 


alidades are in use today than ever before, 


graphic mapping in the near future. 


and there is a continuing active interest in 
improved design. 


AN EARLY TYPE OF ALIDADE 

The alidade is rather broadly defined by 
Webster as “that part of any optical, sur- 
veying, or measuring instrument which 
comprises the indicator, verniers, micro- 
tc.” — it 


instrument as used with a planetable. 


scopes, is essentially a simple 
Itisa 
straightedge, or ruler, with a device for con- 


trolling a sight line. The sight line may be 


Figure 1—Old-type Geological Survey alidade. 
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varied in a vertical plane parallel to the 
straightedge, and the amount of variation— 
the vertical angle—may be measured. 

Primitive peepsight alidades, sometimes 
used today, were actually made from a 
wooden scale by attaching simple open 
sights at the ends. In some models one 
of the open sights was in the form of a slot 
with a scale for reading vertical angles. 
Later, a telescope replaced the open sights, 
the striding level and vertical circle were 
added, and the alidade became an engi- 
neer’s rather than a reconnaissance instru- 
ment, although the first models would prob- 
ably not be considered very precise by 
today’s standards. Over the years, a number 
of refinements and improvements have been 
incorporated, with the object of increasing 
the accuracy of the instrument, making it 
more reliable, or making it more convenient 
to carry and use. 

The alidade used by the Survey about 50 
years ago, illustrated in figure 1, was de- 
signed for easy field adjustment, an impor- 
tant consideration in those days for work in 
the back country where repair facilities were 
not available. With the telescope leveled, 
the striding level could be checked quickly 
by reversing it, end-for-end, and it could be 
adjusted by means of a screw until it read 
the same in both positions. The collimation 
of the telescope—coincidence of the line-of- 
sight with the axis of the telescope—could 
be checked by sighting on a distant point 
and rotating the barrel of the telescope 180 
degrees in the mount. If the point did not 
stay centered, the crosshairs could be shifted 
by capstan screws to correct the misaline- 
ment. The vertical circle was graduated in 
degrees, with a vernier giving readings to 
one minute. Although the instrument has 
a rather antique appearance today, it was 
reasonably accurate, simple in construction, 
and dependable. It was rugged enough to 





withstand hard service for many years, with 
but little maintenance. 


THE BEAMAN ARC 
One of the early and most useful im- 
provements to the alidade was the Beaman 
arc, named for the inventor, Major W. M. 
Beaman, a Geological Survey topographer 
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around the turn of the century. (Figure 1 
shows a drum-type version, used then. 
The Beaman arc measures vertical angles in 
steps instead of degrees, simplifying the 
computation of elevation differences when 
used with stadia distances. The steps are 
graduated in sequence above and below the 
level line, and they vary in magnitude from 
34.38 minutes for level sights to 69.77 min- 
utes for sights 30 degrees above or below the 
horizontal. When the index is set exactly 
on a Beaman arc division, the elevation dif- 
ference along the line-of-sight is obtained 
by multiplying the stadia intercept on a 
vertical rod by the number of steps above 
or below the horizontal, a simple and easy 
field computation. The size of the steps 
compensates for the distance discrepancies 
caused by the inclination of the line-of- 
sight, and by the fact that the stadia rod is 
not at right angles to the line-of-sight. The 
Beaman arc includes a scale expressed in 
percent for converting stadia distances on 
inclined sights to corresponding true hori- 
zontal distances. 

Although it has been modified consider- 
ably in details, the Beaman arc is still used 
today, both on alidades and on many engi- 
neers’ transits. On alidades an auxiliary 
bubble has been added to level the are as- 
sembly without leveling the telescope. (See 
fig. 2.) At the same time that the separate 
bubble was added, the arc was changed from 
the drum type to the conventional flat form, 





Figure 2.—Standard alidade. 
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re | although the scales remained the same. dade reticle also has undergone consider- 
en. Later, a small magnifying glass was attached able modification through the years as a 
s in for quicker and more accurate reading. result of Survey experience. In early in- 
the The last modification provided a separate struments, the crosshairs may have been 
yhen bearing for the arc, independent of the tele- human hairs. Later, spider web was sub- 
are scope, to eliminate motion of the arc when _ stituted for hair, being finer than hair and 
the | the telescope was raised or lowered in sight- fairly durable in short lengths. Early topog- 
rom ing. raphers frequently replaced broken cross- 
nin- : hairs with spider web gathered in the field. 
the THE RETICLE However, spider web is affected by mois- 
ictly The design and construction of the ali- ture and during periods of high humidity 
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Ficure 3.—The glass reticle. 
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Ficure 4. 


Optical-reading alidade. 
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This instrument was modified from original design to meet 


Geological Survey requirements. 


the crosshairs tend to droop. Very finely 
drawn platinum wires replaced spider web 
many years ago. The latest development, 
now standard in almost all instruments, is 
the use of fine lines etched on glass. 


can be made as fine as desired, 


They 
hey are 
permanent, and they allow a variety of de- 
signs to be used. 

The standard alidade glass reticle now 
in use has 3 stadia intervals, 11% above and 
(See fig. 2.) 
The short center hair also is a stadia interval 
in length between the vertical bars, for use 
with rods held horizontally. To provide 
more flexible reading procedures, the verti- 
cal stadia 


1% below the center hair. 


intervals are subdivided into 


tenths. 


OPTICAL—-READING ALIDADE 
With the exception of the improvements 
just mentioned and small improvements in 
the trough compass, alidades in the 
United States remained fundamentally the 
same until the British firm, Hilger and 


box 


Watts, introduced their optical-reading in- 
strument in 1950. Their alidade was de- 
scribed and exhibited by Mr. Stanley, a 
director of the firm, at the Eleventh An- 
nual Meeting of the Congress, June 18 
20, 1951. 

This alidade (see fig. 4) differs drastic- 
ally in appearance, and somewhat in use, 
from previous models. It has an enclosed 
glass circle with the standard Beaman scales 
and an angle scale graduated in 10-minute 
intervals. Readings to the nearest minute 
are obtained by estimation; it has no ver- 
nier. Separate bubbles, with mirrors for 
behind-the-instrument viewing, are pro- 
vided to control the vertical circle and the 
telescope. However, the bubbles are fixed 
to the instrument and cannot be reversed to 
check parallelism with the line-of-sight; a 
peg test is required. 
plunged 


The telescope can be 
that is, swung around in a verti- 
cal plane to sight in the opposite direction 
—but it cannot be rotated about the line- 
of-sight to check collimation, and there is 
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no external means of moving the reticle, so 
a field adjustment of collimation is not as 
easily made. 

Experience with more than 50 optical- 
reading alidades under various field condi- 
tions leads to the conclusion that the ac- 
curacy obtainable is equal to or better than 
older types, and the speed of operation is 
definitely greater. The streamlined con- 
struction, the enclosed parts, including the 
tangent screws, make it easy to handle and 
maintain in the field; and the 20-power 
magnification of the reading microscope 
makes accurate estimation of vertical angles 
relatively simple in spite of the lack of a 
vernier. 


THE PENDULUM IDEA 

The success of the optical-reading alidade, 
with its enclosed glass circle, and the ad- 
vantages of pendulum leveling over the tra- 
ditional bubble as demonstrated in the Zeiss- 
Opton level, led to several proposals for a 
new alidade that would include both. In 
1951, Rolland L. Hardy, then employed by 
the Geological Survey, independently sub- 
mitted as a suggestion a practical design for 
a pendulum-operated Beaman arc. His 
ideas, considerably modified, formed the 
In principle, the 
design is very simple. The vertical circle, 


basis for a pilot model. 


enclosed in a metal casing, is free to rotate 
about a horizontal axis coincident with the 
axis of the telescope. A 4-ounce weighted 
pendulum keeps the circle plumbed, replac- 
ing the bubble-and-arc setting required with 
conventional instruments. The index mark, 
superimposed by a microscope on the image 
of the circle, moves with the telescope, so 
that any angle of inclination may be read, 
within the 60-degree range of the telescope 
motion. In effect, it is equivalent to a 
plumb-bob with a protractor arranged to 
measure the vertical angle of the line-of- 
sight. 

Elementary as this is in principle, those 
who have been concerned with instrument 
development will appreciate that the prob- 
lems of producing a model in a practical 
form are not easy to solve. Development of 
the prototype led to the realization that it 
was desirable to apply the pendulum prin- 


ciple as a modification of the present ali- 
dade rather than design a completely new 
instrument, although this imposed some 
limitations on the size and shape of parts. 
The modifications, if successful, then could 
be applied to any of the several hundred 
alidades on hand. Also, using an existing 
instrument as a base meant that fewer new 
parts would be required, and some desir- 
able features could be retained—particu- 
larly the rotatable telescope for checking 
collimation and the reversible striding level. 
It was thought that a bubble would be nec- 
essary, or useful at least, as a check on the 
operation of the pendulum. 


THE PILOT MODEL 

The principal problems in the design of 
the pendulum and circle assembly (see figs. 
5 and 6) were to devise means of reducing 
friction at the bearing to the smallest pos- 
sible amount so the circle would come to 
rest at the plumb point, and at the same 
time to provide a damping medium to di- 
minish oscillation or swing which would 
cause delays in reading. During a period 
of about 2 years, experiments were made 
with different combinations of metals, bear- 
ings, and damping devices. The design 
adopted used a nonmagnetic tungsten alloy 
for the 4-ounce pendulum weight, ball bear- 
ings to mount the assembly on the shaft, and 
a fluid-filled casing to act asa damper. The 
fluid selected is a silicone compound, trans- 
parent to permit reading the circle through 
it, and having a relatively uniform viscosity 
over a wide temperature range. The bear- 
ings are the most critical parts; their fric- 
tion drag is about 0.001 inch-ounce. 

The fluid fills the chamber completely, 
except for a float and a small metal bellows 
vented through a needle hole to accommo- 
date pressure changes caused by variations 
in temperature and atmospheric pressure. 
The float is provided to reduce the amount 
of fluid required, thereby bringing the size 
of the bellows within practical limits. Work 
on the prototype soon indicated the neces- 
sity for an absolutely dust-free environment 
for assembly. - A pressurized cabinet with 
an electrostatically filtered air supply was 
acquired for this purpose. 
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Shop tests of the final pilot model gave SHOP PRODUCTION 
very encouraging results. More than a hun- After limited field tests showed equally 
dred readings of the circle index under a_ good results, the design was approved for 
high-powered microscope showed that the Instrument Shop production of 4 models 
accuracy to be expected was within 10 sec- for extended field tests. Even a small pro- 
onds of arc—considerably more accurate duction order of 4 instruments involves 
than the standard alidade bubble. The problems considerably different than those 
pendulum came to rest with a minimum encountered in producing an experimental 
amount of oscillation in a time of less than model. Jigs and other shop tools are nec- 
5 seconds. essary to insure uniformity. Sources of 
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Ficure 5.—Left-side view of the pendulum with cover removed. This view shows the pendulum, ex} 


lower center, with bent supporting wires. Attached to the pendulum, and completely immersed 
in an oil-like liquid, is the pendulum float. The glass circle, attached to the pendulum and turned 
by it, is represented by the partially hatched area inside the float. 
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BEARINGS — NEW HAMPSHIRE BALL BEARING RI-4Z 


Ficure 6.—Cross-section view of the pendulum assembly. In this view, note the doughnut-shaped 
expansion bellows, vented; the ball bearings for the pendulum; and the illumination of the glass 
circle. 
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supply for materials and special parts must 
be found, and the design must be modified 
to permit easier manufacture, to provide 


necessary adjustments, and to remedy minor 


defects. After several months were spent 
in these activities, a shop model has been 
assembled, as illustrated in figures 7 and 8. 
The component parts of the pendulum are 
illustrated in figure 9. 

During this time it was decided to incor- 
porate another improvement that had been 
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suggested from time to time, not related to 
This is a new 
type of tangent screw for the slow-motion 


the pendulum arc assembly. 


control of the telescope inclination, a device 
used on every sighting to set the crosshairs 
exactly on the mark. The older type of 
tangent screw, unchanged for a great many 
years, had several drawbacks. The threads 
were exposed and frequenjly became clogged 
with dust and dirt ev®: when carefully 
cleaned and oiled. The screw must be 
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Figure 7.—The pendulum alidade. 
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Ficure 8.—Completed pendulum assembly. 
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turned against, rather than away from, a 
spring-loaded plunger on the final setting, 
leaving an opportunity for error. But most 
annoying, the screw has a limited motion 
which frequently runs out just when a set- 
ting is about to be completed, necessitating 
a delay while the screw is brought back to 
the center and the telescope reset on the 
mark by releasing the clamp. Everyone 
who has used any instrument with a tangent 
screw understands this difficulty. 

The new tangent screw, designed to over- 
come these disadvantages, is an enclosed 
worm-gear assembly, packed in grease, and 
attached to the telescope with a friction 
clutch. The telescope can be moved to an 
approximate setting against the clutch with- 
out loosening a clamp screw, as required in 
the older type. The casing is sealed and 
dust free, and the tangent screw, since it is 
a worm-and-gear device, has a continuous 
travel and never requires reversing or re- 
setting. As it does not act against a spring, 
the direction of motion does not affect the 
accuracy of setting. The tangent screw as- 
sembly, shown in figures 10 and 11, looks 


Ficure 9. 





Ficure 10.—Tangent screw assembly. 


somewhat like an auxiliary vertical circle. 
It adds about 6 ounces to the weight of the 
instrument, bui its advantages are thought 
to be worth the additional weight. 


PENDULUM ALIDADE TESTS 


Testing of the shop model, carried out in 





Pendulum parts. 
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Figure 11. 


Washington over the past three or four 
months, has included all the various field 
operations on which an alidade is used in 
regular mapping work, in addition to bench 
tests in the instrument shop. Several miles 
of road traverse were run over a controlled 
course. Peg tests were carried out, and 
fairly extensive vertical-angle measurements 
were made on a number of objects to com- 
pare the results obtained with the new model 
to the readings to the same points with the 
‘T—2 theodolite and standard alidades. Dur- 
ing these tests the speed of operation as 
well as the accuracy of the results was con- 
sidered. 

In the traverse along a 1.1-mile course 
having an overall elevation difference of 
225 feet, the alidade elevations at turning 
points agreed in all cases within 0.2 foot 
with the elevations at the same points de- 


termined by spirit level. Line closures be- 
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Tangent screw parts. 


tween benchmarks at the ends of the course 
on three runs were 0.1, 0.4, and 0.6 foot, 
with the differences probably attributable 
in part to inaccurate stadia distances on the 
steeper slopes, some of which required a 
seaman arc setting as high as 10. For the 
usual stadia traverse in supplemental con- 
trol surveys or in field sketching, this ac- 
curacy is entirely satisfactory. 

A peg test using an 880-foot course 
showed an instrument correction factor of 
approximately 0.1 foot per thousand feet, 
which is the same order of accuracy indi- 
cated by the traverse tests. 

For a vertical-angle test, readings were 
made to 12 objects with a T-—2 theodolite, 
with the vertical angles recorded to tenths 
of seconds. Alidade vertical-angle read- 
ings, like those on the common engineer’s 
one-minute transit, are read to the nearest 
minute. The nearest-minute readings of 
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the alidade test are compared with the T—2 
readings in figure 12. 

A summary of the results shows the aver- 
age apparent reading error for a standard- 
type alidade to be about 1.1 minutes per 
pointing, and in the best series of readings, 
about 0.7 minute. With the pendulum 
alidade, the average is less than 0.5 minute, 
and in the best series, about 0.3 minute. 
The average time required for each reading 
with the standard-type alidade was 54 sec- 
onds; with the pendulum alidade, 27 sec- 
onds. 

These test readings were limited in num- 
ber, and were made under good conditions. 
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They should not be considered as authori- 
tative, but do indicate great promise for 
good field results. 

From the data recorded during these tests, 
the time required to complete a reading 
with the pendulum alidade was compared 
with that required to make the same read- 
ing with two other standard-type alidades. 
In general, the time required for the pen- 
dulum alidade was about half that for the 
other two. With the pendulum alidade, an 
average time of about 20 seconds was 
needed for stadia and elevation readings 
compared with over 50 seconds with the 
other instruments. During a day of field 
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Ficure 12.—Comparison of vertical-angle readings. 


Dots represent differences in minutes and 


seconds of the averaged alidade readings as compared to the T—2 readings for the same 12 points. 
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work with 100 setups, or 200 readings, the 
time saved would amount to more than an 
hour. The speedier operation is due in 
part to the pendulum, in part to the optical 
reading system, and also to the more con- 
venient tangent screw arrangement. 


APPARENT ADVANTAGES 


The advantages expected from the use of 
the pendulum principle are not entirely 
those of speed and convenience of opera- 
tion, however. It also has some inherent 
advantages over a bubble, not completely 
proven at this time, but strongly suggested. 
A bubble, particularly a sensitive and ac- 
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curate bubble, is fragile and must be han- 
dled very carefully and guarded against 
shocks and vibration. It is hoped that the 
pendulum will prove to be more rugged 
and reliable. Also, a bubble, as is well 
known, is subject to inaccuracies due to tem- 
perature changes, especially when it is ex- 
posed to direct sunlight. The pendulum, it 
seems fairly certain, will not be affected in 
this way. 

The four shop models will be given ex- 
tensive field use tests this coming summer, 
on regular field mapping work. When the 
results of these tests are available, it will be 
possible to evaluate the experimental work 
described here with more assurance. 
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The Zeiss Opton Ni-2 Automatic Level 


By C. L. PECKINPAUGH, JR. 


PHOTOGRAMMETRY, INC., SILVER SPRING, MD. 


OWN through the ages the plumb line, 

the free surface of a pool of liquid, 
and a bubble in a confined liquid have indi- 
cated the direction of gravity for astron- 
omer, geographer, and surveyor. 

The limitations of each method have de- 
termined the extent of its use and, judged in 
this manner, it is obvious that the limita- 
tions of the bubble in a confined liquid, or 
the spirit level, have been the easiest to elim- 
inate or accommodate. However, anyone 
who has used a spirit level knows that all 
of its limitations have not been overcome, 
and experience shows that to a great extent 
a leveling instrument is good or bad depend- 
ing on the designer’s awareness of these 
limitations and his success in allowing for 
them. And, finally, this awareness must be 
shared by the instrument user to insure a 
successful survey. 

These opening remarks are not meant to 
convey that the problem of designing a good 
leveling instrument has received too little 
attention. The contrary is probably neare 
the truth. It is likely that these very facts 
are the cause for the complete break with 
tradition which the Zeiss Opton level cer- 
tainly is. Indeed it is with difficulty that 
some, long associated with levels and astro- 
labes, are made to understand that nothing 
in the Zeiss level remains level or plumb. 

The Ni-2 level was introduced in this 
country in June of 1951 at the Eleventh An- 
nual Meeting of the American Congress on 
Surveying and Mapping in Washington, 
D. C. The Zeiss Company exhibited two 
instruments and sold both from the exhibit 
floor, one to the U. S. Coast and Geodetic 
Survey, and the other to the U. S. Geologi- 
cal Survey. The Geological Survey took 

Presented at the first annual fall conference 
of the Land Surveyor’s Division of the New 
Jersey Society of Professional Engineers, No- 
vember 7, 1953, Princeton University, Prince- 


ton, N. J. 


immediate steps to test the instrument, first 
in the field, then in the Instrument Design 
Section where it was dismantled for study. 
The reports resulting from the tests and the 
study, as well as an article by Dr. M. Dro- 
dofsky,’ the inventor of the automatic fea- 
ture, have been used in preparing this paper. 


THE PROBLEM 


To begin the description of the Ni-2 level 
let us first state the problem of automatic 
compensation with the help of a few dia- 
grams. Figure la illustrates a truly hori- 
zontal telescope with rays of parallel light 
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FicureE 1.—Automatic compensation of tele- 


scope tilt. 


1 Droporsky, M., Neue Nivellierinstrumente: 
Zeitschrift fiir Vermessungswesen, Vol. 8, pp. 
225-231, 1951. (English translation available 
from Keuffel & Esser Co., Hoboken, N. J.) 
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from a distant target imaged at the center 
cross of the reticle. Figure 1b shows the tel- 
escope tilted upward an angle a with the 
distant target now imaged a distance f sin a 
above the center cross. The problem is to 
shift the image back to the center. Figure 
lc shows schematically how this is done. A 
mirror placed at A, a distance s from the 
reticle, turns the rays though angle £ to fall 
at the center. The conditions which must 
be satisfied are: to control the rotation of 
the mirror about A in such a manner that 
s sin 8 =f sin a; and to make the telescope 
truly anallactic, and to consider the tilt axis 
to be coincident with the anallactic point. 
The second condition results from variations 
in the value of f with changes in focus. 
Figure 2 shows a diagram of the Ni-2 op- 
Elements ] and 2 are the 
telescope objective, 3 is the focusing lens, 
4 and 6 are mirrors fixed to the telescope, 
5 is the compensating mirror, 7 is the reticle, 
and 8 the two lenses of the eyepiece. AC 
and BD are wires attached to the telescope 


tical system. 


at A and B and to the compensating mirror 
at C and D, the weight of the compensating 
mirror acting as a pendulum supported by 
the wires. From the relation s sin B = f sin a 
it will be seen that the compensating mirror 
must tilt through an angle greater than the 
tilt angle of the telescope. In the Ni-2 level 
this ratio is about 2: 1. 

Part of the angular magnification re- 
quired is obtained through the difference in 
the lengths of AB and CD, figure 3, the re- 
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maining magnification being obtained by a 
shifting of the center of gravity, S. 


THE SOLUTION 

The swinging system CDS, figure 3, is in 
balance when the vector of gravity originat- 
ing in the center of gravity, S, passes 
through the point of intersection, P, of the 
extension of lines AC and BD. With a dis- 
turbance of CDS (AB remaining fixed) it 
will be seen that both S and P move in the 
same direction, with P moving a greater dis- 
tance than S, the difference being r. With 
the disturbing force removed the system will 
swing back until the vertical force vector 
through § again passes through P. 

Now consider the telescope, AB, tilted, 
with AC being momentarily fixed, figure 4. 
In this case S will move the greater distance 
and, when AC is released, CDS will con- 
tinue to swing until point P has caught up 
with S, thus adding to the tilt magnification 
caused by the shorter length of CD. If the 
center of gravity is moved upward (§ above 
CD), P will travel farther giving greater 
magnification, with less magnification re- 
sulting from a lowering of the center of 
Referring back to figure 3 it will 
bé seen that there is a limit to such magnifi- 


gravity. 


cation control, for, as § is raised, r becomes 
smaller until, with r = 0, neutral equilibrium 
is reached and, with continued raising, the 
pendulum will topple over. 

To be sensitive to the few seconds of arc 
required for precise leveling it is necessary 
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Ficure 2. 
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Schematic diagram of Ni-2 optical system. 
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that the pendulum swing with practically no 
friction. The makers claim that the bend- 
ing wire makes a hinge with no appreciable 
friction and experience appears to prove 
their claim. Such low friction makes it nec- 
essary to provide damping for the pendu- 
lum, an air dash-pot being used in the Ni-2 
level. 
DO NOT TAMPER 


While the following illustrations reveal a 
comparatively simple instrument, it is well 
to point out that the removal of the eyepiece 
ring cap for collimation adjustment and re- 


Ag 7 B 








‘ 3 / 


‘ vA \ Z 
;. = 
' 


\ 





g 1 


Ficure 3.—Swinging system. 


moval of the circular level adjusting screw 
cap is the only dismantling that can be done 
without removing the telescope from the 
upper plate. And this cannot be done with- 
out removing the proper screws and parts 
from the lower plate. It is not intended 
that this paper enable the reader to take 
the instrument apart but rather to so satisfy 
his curiosity that he will not want to. I 
know of no case in the Tennessee Valley 
Authority or the U. S. Geological Survey 
the field of my experience) where a field 
man tried to finish the day’s work by making 
a repair inside an optical reading instru- 
ment, but what the only thing finished was 


the instrument. The operators of today’s 
fast, precise, optical-reading surveying in- 
struments should not be expected nor al- 
lowed to repair them any more than such 
permission is granted the operator of a mod- 
ern precision automatic machine tool. 

A three-quarter view of the level mounted 
on its tripod is shown in figure 5. Figure 6 
shows the telescope removed from the upper 
plate with the eyepiece and objective end 
caps removed. The compensator is nested 
between and supported by two heavy pro- 
jections from the main telescope body cast- 
ing and the reticle assembly is fastened to 
the ends of the projections. The end cap 
standing at the right both supports the eye- 
piece and protects the compensator and 
reticle. 

THE COMPENSATOR 


In figure 7 the compensator is shown re- 
moved from the telescope and resting on 
the base of the pendulum. In this position 
the weight of the compensator body and 


prism assembly is being borne by the damp- 
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Figure 4.—Swinging system with tilted tele- 
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Ficure 5. 


ing piston within the damping cylinder, the 
cylinder being a shallow bore in the reat 
face of the pendulum. Thus resting, the 
heavier objective-end prism causes the back 
wires to be taut and the front wires slack. 
The pendulum, the aluminum plate which 
passes vertically between the fixed prisms 
through an opening in the main support 
plate, is topped by a dome-shaped brass 
weight and cradles the compensating mirror 
a right angle prism) at its bottom. A 
smaller weight, movable in a slot in the 
main weight, provides a means of shifting 
the center of gravity along the direction of 
tilt for centering the pendulum swing. 
Near the base of the pendulum is seen a 
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Zeiss Opton Ni-2 Automatic Level. 


(one of two 
ve rtically 


screw which may be screwed 
into or out of the pendulum 
thereby raising or lowering the center of 
gravity for the magnification adjustment. 

Figure 8 shows cross sections through the 
compensator along the optical axis and at 
right angles to it. Here the relative posi- 
tions of prisms, pendulum, support wires, 
and damping device may be seen clearly. 
The support wires on each side of the pen- 
dulum are one piece, anchored at the ends 
on the prism support plate and bent to con- 
form to the shape of the lower end of the 
pendulum. 

The prism facing the objective is a rela- 
tively simple one with the entrance and exit 
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surfaces normal to the light rays. The 
swinging prism is a right angle with the hy- 
potenuse the reflecting surface. The third 
prism reflects the rays to recover their orig- 
inal direction along the optical axis of the 
telescope. The three reflections result in an 
erect image which is reversed, that is, turned 
left for right. This reversed image is 
switched to appear correct by making the 
reflecting face of the third prism in the form 
of a roof. 
THE PENDULUM 

The shape of the pendulum is clearly 
shown in figure 8, with its prism at the bot- 
tom and brass weight at the top. The 
damping cylinder is a shallow cavity bored 
into the face of the pendulum, with the 
fixed, round disc which is the piston, fas- 
tened to the main plate of the compensator 
by means of an adjustable connectin¥ block. 
Here may be seen the reason for transporting 
the instrument in the eyepiece-down posi- 
tion. 


The bulk of the pendulum mass is in 
the top weight, and, in the eyepiece-down 
position, the top of the pendulum comes to 
rest against the fixed end of the piston, with 
the front wires supporting the prism end of 





Figure 6. 
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the pendulum and the rear wires slack. The 
objective-down position would be about as 
good, with the forward stop carrying the 
upper pendulum weight. Transporting the 
instrument on its side is to be avoided since 
the pendulum, resting against the edge of 
the damping piston, puts a shearing stress 
on the piston screws and might displace the 
piston. 

A study of the complete telescope suggests 
that the swinging pendulum is probably the 
weakest element in the system. To deter- 
mine if this weakness is serious or even if the 
term “weakness” is fair, a number of features 
It is obvious that the 
wires can be damaged only by being placed 


must be considered. 


in tension, and that a blow causing such 
tension must occur within a narrow range 
of direction. In the cross section, the clear- 
ance between the damping piston and cylin- 
der walls is exaggerated, the actual clear- 
ance being only a few thousandths of an 
inch vertically and 10 to 15 thousandths 
horizontally. Of 
within this narrow angle, each wire can 
support approximately one and one-quarter 
pounds before yielding and about twice this 


such forces occurring 


Telescope with objective and eyepiece end caps removed. 
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amount before breaking. The weight of the 
pendulum is estimated to be less than one- 
tenth of a pound. 

This provision of relatively strong sus- 
pension wires, relieved of all or most of the 
pendulum weight in any but the working 
position, makes for an instrument which will 
probably need little or no more care in han- 
dling than an orthodox instrument of equal 
precision. 


COMPENSATOR FAILURE 


One of the two men who field tested the 
U. S. Geological Survey level complained 
of sticking of the compensator. The report 
of the U. S. Coast and Geodetic Survey 
tests suggested that “busts” in their lines may 
have been due to the same trouble. With 
this in mind the possibility of such trouble 
With the com- 
pensator exposed and in working position it 
was possible to make the pendulum stick 
almost at will. A gentle push against the 
pendulum, perpendicular to its fore and aft 
swing, making it bump the piston, left it 
stuck more often than not. 


occurring was investigated. 


It was surmised 
that the slight lifting effect of the wires, to- 





Ficure 7. 


Compensator removed from the telescope. 
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gether with the small bottom edge clearance 
between damping cylinder wall and piston 
was causing a tangential contact which 
would not free easily. Increasing the clear- 
ance between piston and cylinder wall did 
overcome the trouble but at the same time 
caused undue flexing of the wires with the 
instrument turned on its end. 

This investigation led to the recommen- 
dation that the level be tapped before each 
sighting to be certain the compensator pen- 
dulum is free. However, in trying to get at 
the cause of some bad work done with the 
level in Kentucky, it was discovered that the 
taps had grown to lusty whacks. It was not 
proved that this caused the bad work but it 
certainly did not help. The solution, fon 
those who suspect a sticking pendulum, is to 
notice if the image bobs with a quick turn 
of the horizontal tangent screw. This works 
in naturally with the use of the tangent 
screw in final pointing. 


TELESCOPE DESIGN 
Aside from the novelty of the automatic 
feature of the Ni-2 level, there are impor- 
tant innovations in the telescope design. As 


Left side view with front prism at left. 





THE 


4 surroe 
lam O 


Oez 
i 


seen 
a he 
lense 
bod: 
mou 
tegr 
tube 
tive 
com 
eye} 
mec 
hea 
turt 
ture 
tan’ 
pos: 
pro 


the 
Ch 


PING 


rance 
piston 
which 
clear- 
ll did 
time 


h the 


men- 
Cac h 
pen- 
rect at 
h the 
it the 
is not 
but it 
1, lor 
is to 
turn 
vorks 
ngent 


natic 


1por- 
As 








THE ZEISS OPTON NI-2 AUTOMATIC LEVEL 191 


Forwano sroe 





4 syPPomtine wines 
-l-- Dm 





Oexz 
} 
ae 


Werenr ro smer C4. X— 


Damping Pisron 


Roor Prise 





Penovivm 
SS assemery 


Secrion A-A 


ComPensarTor 


Ficure 8. 


seen in figure 6, the body of the telescope is 
a heavy aluminum casting. The objective 
lenses are in a brass tube screwed into this 
body, and the compensator and reticle are 
mounted on heavy projections which are in- 
tegral with the body. 
tube encases but does not touch the objec- 
tive tube. 


A heavy aluminum 


A heavy brass tube protects the 
compensator and reticle, and supports the 
Thus thermal and 
mechanical shocks are transmitted to the 
heavy body casting without a chance of dis- 
The fea- 


tures just described probably are as impor- 


eyepiece at the rear. 


turbing the collimation elements. 


tant as the automatic feature in making it 
possible to do second-order work with no 
protection from sun or wind. 


THE KENTUCKY JOB 


Now a word about the trouble experi- 
enced by the U. S. Geological Survey in 
Kentucky. When it was learned that the 
two instruments on that job were failing to 
give good closures, and that reruns were be- 
ing made with a standard prism-reading 
level, one of the most experienced levelmen 
in the Atlantic Region was sent to investi- 
gate. He finished the investigation without 
reaching any conclusions about what had 


Cross sections through compensator. 


caused the trouble. His own use of the 
Zeiss level cancelled out with one day of 
“busts” and one day of good closures. 

Later this same man spent three days 
running back and forth over a one-and-one- 
tenth-mile course with with two Zeiss levels, 
one from the Kentucky job and one which 
had never been used. His report of this test 
concluded that the instrument will give 
good third-order results, but only when 
properly operated. All circuits that were 
run with third-order methods during the 
three days closed well within first-order ac- 
curacy. 

The cause of the trouble in Kentucky was 
never definitely determined, although a 
good guess is there was too little knowledge 
of the instrument, too much emphasis on 
speed, and rods with inverted figures were 
used (the standard USGS level has an in- 
verting telescope). The same men have 
since used the same instruments successfully 
in New England. 

Field experience has shown a definite 
need for a sun shade while observing in 
early morning and late afternoon and, since 
the instrument case has no room for a rigid 
shade, the canvas tube fashioned by a Ge- 
ological Survey levelman appears to be a 
good solution. 


‘ ‘ . 


That the surveying profession is highly recognized in the British Empire is shown by the record 
that the Duke of Edinburgh was recently made an honorary member of the Royal Institution of 
Chartered Surveyors. 





The New Cowley Automatic Level 


Eprror’s Nore. 


The following description and illustrations of a new builder’s level were fur- 


nished by the United States distributor, Engis Equipment Co., 431 South Dearborn St., Chicago 


5, Ill. 


HE Cowley Automatic Level (figs. 1 

and 2) is a compact little instrument 
that has been introduced recently to improve 
leveling practice in the building and other 
trades. It was invented in Australia to as- 
sist defense work during the war. Since 
then it has been manufactured in large 
numbers and come into widespread use, 
both there and in Europe. 

The traditional methods of leveling in- 
volve the use of an expensive telescopic level 
for accurate initial setting out, and a num- 
ber of more elementary devices, such as car- 
penters’ levels, for simpler work. The tele- 
scopic level is accurate, but requires skilled 
handling, and is rather tedious to set up. 
One Cowley level can replace both the tele- 


pe 


Ficure 1. 


scopic level and other leveling devices with 
great advantage in almost all normal work. 
NO “SETTING UP” 

The most interesting feature of the instru- 
ment is that it is entirely automatic. It is 
just placed in position on its tripod, and 
can be used at once, without any setting up 
or adjustment. There are no knobs, screws, 
or any other controls. It is quite foolproof 
and a normal person can learn to use it in 
a minute. 

The accuracy is better than 44 inch in 
100 feet—very little less than that of the op- 
tical levels and more than good enough for 
normal building work. 

The Cowley level has the further advan- 





The level and rod in use. The level is provided with a carrying case as shown. The 


horizontal bar on the rod slides up and down to serve as a target. The reading scale on the back 
of the rod may be read by the rodman. 
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THE NEW COWLEY AUTOMATIC LEVEL 





Ficure 2. 
the absence of lenses, bubbles, and adjusting 


The Cowley automatic level. Note 


knobs, the compact design, and the lightweight 
inexpensive tripod. 


tage of reducing the risk of error, since a 
positive reading of level differences can be 
obtained exactly as with the Dumpy levels. 
As a British builder said, “In the old days 
you spent all morning fiddling with a spirit 
level. Now 


this and this, and there’s your answer with- 


with the Cowley level) you do 
out any fuss.” Moreover, it can be used in 
poor light and in conditions where other 
methods could not be used nearly as well, 
for example, at distances as short as a few 
inches or as long as 150 feet—or up to any 
distance, if intermediate stations are em- 
ployed. 
HOW IT IS USED 

The Cowley level looks like a small, flat 
box, and is used on a light tripod with a 
special rod, on which a horizontal “target” 
slides up and down (fig. 1). When this is 
looked at through the instrument, it appears 
cut in two halves, left and right. 
halves will only be level with each other 


These 


when the target is exactly level with the 
instrument. The method of setting is very 


similar to that of a rangefinder, and is ex- 
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tremely sensitive. The height of the target 
is read directly from a simple scale in feet 
and inches (or meters) on the back of the 
rod. The operation is so simple that small 
children have used it successfully. 
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The side-by- 
side mirrors, upper center, split the image of 


Ficure 3.—End view diagram. 

the target, reflecting the image as explained in 

the caption for figure 4. A plan view of the 

pendulum and its locking and supporting mech- 
anism is shown, 








HOW IT WORKS 


Instead of using a spirit level, the Cowley 
level employs a sensitive pendulum sus- 
pended on knife edges (figs. 3 and 4). 
This carries a surface-aluminized mirror, 
one of a series of three which reflect the 
right side of the target upside-down to the 
eye. The left side is reflected by a series 
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of two mirrors, and is seen upright. Accu- 
racy depends on the precise positioning of 
these parts during manufacture, and the 
rugged mounting which holds them exactly 
in position, even during rough use. 

The pendulum is stabilized magnetically 
and settles into its level position almost at 
once. 


The construction is very strong. The 
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Figure 4. 
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Side view diagram of level mechanism. When the level is removed from the tripod, 


the spring pulls the pivoted arm upward engaging one of the notches on the stop latch, locking 


the pendulum in place. 


Light rays from the right side of the target (fig. 1 


enter through the 


aperture, left, reflect upward from the left center mirror (left long mirror in fig. 3) to the upper 
left mirror, downward to the horizontal mirror attached to the pendulum, and upward to the eye. 
Light rays from the left side of the target reflect downward from the right center mirror to the 


larger inclined mirror alongside the pendulum, and upward to the eye. 
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THE NEW COWLEY AUTOMATIC LEVEL 


mechanism is completely enclosed within 
an outer casing formed from precision die 
castings, and the pendulum is automatically 
locked when the instrument is taken off its 
tripod. It can then be carried about with 
no more precaution than would be given 


a 
a 
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With reasonable care 
it will last indefinitely. The weight of the 
level and tripod together is less than 434 
pounds. 


to any accurate tool. 


These qualities result in portabil- 
ity and robustness which enable it to be 
used under all kinds of climatic conditions. 


Mark Hurd Firm Enters Photogrammetric Mapping Field 


The establishment of a photogrammetric map- 
ping division within Mark Hurd Aerial Surveys, 
Inc., was recently announced by Allan C. Bock, 
president of the firm. The new operation, 
which will include the compilation of topo- 
graphic and planimetric maps as well as various 
types of mosaics, will be housed in recently ac- 
quired air-conditioned office space at the com- 
panys Minneapolis headquarters at 230 Oak 
Grove Street. 

The Mark Hurd organization, pioneers in 
both the aerial photographic and camera manu- 
facturing fields, has specialized in high-altitude 
photography in recent years, currently main- 


taining five P-38’s specially modified for this 
work, in addition to four lower-altitude planes. 

Photogrammetric activities will be under the 
direction of Joseph P. Burns, until recently sta- 
tioned in Washington as a member of the tech- 
nical staff of the Topographic Division, U. S. 
Geological Survey. Mr. Burns, a civil engineer, 
has specialized in photogrammetric mapping 
since entering the field in 1938 as a junior topo- 
graphic engineer on the aerial mapping of the 
Tennessee Valley. 

Mr. Burns was Assistant Editor of Survey- 
ING AND Mappinc during 1953.—Ed. 
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The Role of Monuments in Surveying 


By BRUCE M. LARRABEE 


PROFESSIONAL ENGINEER AND LAND SURVEYOR, LAKEWOOD, N. J. 


AST SUMMER I saw a young man 
with a D-7 bulldozer rip out a sound 
200-pound monument which marked the 
corner of a street. He was doing his daily 
job of grading and did not see the monu- 
ment. I went over to him and asked if he 
knew it was a misdemeanor punishable by 
a maximum $1,000 fine and a year in jail 
to disturb a property monument. “I didn’t 
know that,” he replied, “I guess I will have 
to spend the rest of my life in jail then, if 
they catch up with me, because I knock 
them out all the time. I can’t see the 
darned things because the blade hides them 
from view.” 
From a practical viewpoint, unless the 
monument was protected by a guard post 


ge 


BULLDOZERS AND ROAD GRADERS ARE THE ENEMIES OF MONUMENTS. THE MONUMENT SHOWN 
DESTROYED BY THE GRADER BLADE, 
196 


IN THE PICTURE IS ABOUT TO BE 


4 or 5 feet high and visible over the bull- 
dozer blade, the operator may have a valid 
defense, because his acts were not inten- 
tional. Nevertheless, such an operator can 
innocently destroy monuments representing 
hundreds of dollars worth of surveying. 
The buried monument which is protected 
is more valuable because of the assurance 
that it will be unmolested. 

A monument should be protected by a 
flag or painted pole which extends at least 
5 feet above the surface. In Ocean County, 
N. J., our highway monuments are all bur- 
ied 1 foot below the surface and protected 
with a 4- by 4-inch witness post set back 
usually 2 feet from the edge of the street 
line and containing a direction arrow point- 
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ANY OF THESE MONUMENTS WILL STAY PUT IF 
PROPERLY SET 


ing to the monument, showing the distance 
to the monument from the post. 


WHAT IS A MONUMENT? 


Millions of dollars in time are lost annu- 
ally by surveyors who are looking for monu- 
ments which are difficult to find. And mil- 
lions of dollars in work establishing control 
monuments are lost because previously es- 
tablished monuments are disturbed or de- 
stroyed. For monuments are the physical 
evidence by which we make boundary sur- 
veys. A boundary survey is merely a meas- 
urement between boundary marks, either 
found or set during the course of the survey. 

Now, what is the true definition of a 
monument? Webster defines it as “a stone 
or other permanent object serving to indi- 
cate a limit or to mark a boundary.” ‘The 
Encyclopedia Britannica says, ““a monument 
is a fixed object in the soil, whether natural 
or artificial, and referred to in a document 
and used as evidence for the delineation of 
boundaries, or the situation of a particular 
plot of land.” The New Century Diction- 
ary also holds to this definition of convey- 
ancing in English law. Funk and Wagnall’s 


Standard Dictionary defines a monument as 
“a stone or other permanent mark serving 
to indicate an angle or station of boundary.” 

A first class monument should possess four 
basic characteristics: permanence, stability, 
positive identity, and visibility. To these we 
might add the following, which contribute 
to its value: proof of no movement by refer- 
encing; a definite center or point; protec- 
tive warnings against disturbances; sur- 
veyor’s identification; coordinated location; 
protection from frost-heave; date of place- 
ment; a protective pole with flag to warn 
bulldozer operators; and, finally, accessibil- 
ity by means of a small well when buried. 

A surveyor spends the greater part of his 
time and effort in the task of measurement, 
proof of measurement, and the preparation 
of drawings to show that measurement. 
Nevertheless, in disputed cases, the law 
courts, time and again, will disregard meas- 
urements and recognize monuments. The 
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THIS STONE MONUMENT Is 40 MILES FROM 

WHERE SUCH A STONE COULD BE FOUND NATU- 

RALLY. IT WAS CALLED FOR IN AN ORIGINAL 

ENGLISH LAND GRANT BY THE PROPRIETORS OF 
NEW JERSEY IN 1795. 
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reason for this is that the cause for dis- 
pute is a conflict due to inaccuracy in the 
original survey. If the original survey pre- 
ceded the description, the evidence on the 
ground is considered more certain. How- 
ever, if the description precedes the sur- 
vey, and the surveyor made an error in exe- 
cuting the intent of the scrivener of the 
deed, the monuments will not control 
unless the established lines of possession 
have endured for a long period of years. 
The question often before the surveyor is 
“What are the facts?” 
able to find out. 


Sometimes he is un- 
He is puzzled, and must 
use his best judgment. The client has little 
sympathy because the surveyor is puzzled. 
He wants the surveyor to show him his true 
boundary and that is all he cares about. 
He will not assume the added cost of per- 
manent monuments after he learns the cost 
of the measurement. He instructs the sur- 
veyor to use a 10-cent stake to establish a 
bound point, the location of which may 
have cost up to several hundreds of dollars. 
Or maybe the client decides to put in his 
own private monument later. 
MONUMENTS THAT STAY PUT 

In New Jersey the legal size of monument 
for subdivision control at street intersections 
is defined in the statutes as “a 6- by 6- by 
30-inch object of permanent, durable ma- 
terial.” In Massachusetts, legal land court 
monuments are of a minimum size of 4- by 
+- by 36-inches, and made of stone or con- 
crete. In California, 2-inch pipes are used 
extensively. 

Nine out of ten corners established today 
are marked with wooden stakes, because 
they drive easily and cost the surveyor little 
money. But the wooden stake is the lowest 
class of monument. In fact, courts have 
ruled in some cases that a wooden stake was 
not a monument because it lacked perma- 
nence, 

Natural boundaries such as paved roads, 
edges of fields, 


blazed rivers, and 


shore lines have obtained great importance 


trees, 


as controls of boundary because of their 
permanence and resistance to the efforts of 
man to move them. The current rapid de- 
struction of bound points, however, tends 
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to reduce the rewards to the surveyor from 
the practice of surveying, for he is forced to 
use more time in getting started on a survey. 
Therefore, surveyors have a definite respon- 
sibility in trying to reduce this destruction. 
Few of the public know that it is a criminal 
act to disturb or destroy survey monuments. 
And they will never be better informed un- 
less surveyors make this fact known on the 
monument. 

Surveyors, while they should learn to 
bury monuments, should at the same time 
make them easy to find by placing a well 
over the monument, with a cap containing 
a warning. The use of bronze caps on top 
of concrete monuments, for instance, can 
provide positive identification, a warning 
against violation of the law by disturbing or 
destroying, the name of the surveyor who 
placed the monument, a place for grid coor- 
dinates where States or cities have such a 
system, and the date of placing. This type 
of bronze cap is now available by mail frem 


CONCRETE MONUMENT WITH BRONZE 


SET IN PLACE 


MARKER 


New Jersey in small lots at nominal cost. 
They have everything mentioned above cast 
into the cap except the number, coordinates, 
and date which can easily be stamped on by 
the surveyor. Another manufacturer in 
California makes cast bronze caps in blank 
form so that all the data may be stamped 
on by hand in the field. These caps are 
distributed by Warren-Knight in Philadel- 
phia and Leitz Company in San Francisco. 
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THE ROLE OF MONUMENTS IN SURVEYING 


There are now under consideration cer- 
tain modifications of New Jersey statutes 
which have been recommended by the New 
Jersey Society of Professional Engineers. 
In these recommendations the Society has 
set forth a minimum requirement for monu- 
ments used in subdivision control. The idea 
is to provide for future casualties of monu- 
ments. The recommendations require that 
at all street intersections where street align- 
ment continues as a straight line, there shall 
be one monument at each of two diagonally 
opposite corners. In all cases where either 
of the streets does not continue through the 
intersection as a straight line, all the four 
corners shall be monumented. 

The monument referred to in the recom- 
mendations is defined as being of durable, 
permanent, hard material, 5 inches square 
at the top and 7 inches square at the bot- 
tom, with a total height of 30 inches. The 
reason for the taper is to provide resistance 
to frost-heave action. 


RECOVERING MONUMENTS 


The value of referencing a monument to 
a tree, spike, a building corner, or other 
reference point, is well known. However, 
two reference points are hardly enough. 
When a survey discrepancy between the 
references and the monument occurs, two 
references will not show whether one of the 
references or the monument has been dis- 
turbed. If there are three references, how- 
ever, it is possible to determine which of the 
four objects may have been disturbed. In 
practice, the difficulty of determining 
whether or not a monument is in its original 
location often raises the question of the ac- 
ceptance of a monument which is not ade- 
quately referenced. Sometimes several mon- 
uments are found, only one of which is the 
original and will control a corner. 

The problem of monumentation of sub- 
divisions is often complicated by the actual 
construction of roads and pipelines during 
the development of the property. When the 
engineer does not control the location of the 
installation of the pipelines they are invari- 
ably located by the utility company along a 
line of monuments. In New Jersey the sta- 
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tutes provide for the deferred installation of 
control monuments by the developer, pro- 
viding he puts up a bond which will be a 
guaranty to the local government that the 
monuments will be installed when grading 
and other construction is completed. 

The matter of identification and age, 
therefore, become an important factor in the 
acceptance of the true corner Too often a 
surveyor is expected to pass judgment on a 
boundary without an understanding of all 
the facts which may later be brought out 
and of which there was no knowledge at the 
time of the original judgment. Perhaps a 
buried monument will be unearthed which 
will prove that a hidden corner, found by 
others, is the right corner. 

The north boundary of the State of New 
Jersey was established by a surveyor upon an 
order issued by the legislature in 1773. The 
easterly end of the boundary at the Hudson 
River was originally described as beginning 
at latitude 41 degrees north. While the 
monument pictured with this article is the 
original controlling monument, it is an ap- 
preciable distance from the intended loca- 
tion of the boundary. The use of a compass 
in surveying the line caused a deviation of 
up to one-half mile from a straight line. 
But the monuments control the line. 


GOOD MONUMENTS SOLVE PUZZLES 


Surveyors often have problems which are 
very puzzling. One arrives at the end of a 
long line in a wooded tract, and finds three 
corners, all within a 20-foot circle. All are 
field stone, minus dates or anything else to 
distinguish them. Which one is the oldest? 
Which controls the corner? The others may 
have been set by surveyors with little knowl- 
edge of the order of calls for the control of 
boundaries. In such cases a monument con- 
taining the date of placement, the name of 
the surveyor, or an identifying number called 
for in the deed, would afford an answer to 
the puzzle. To provide such information, 
thus making a monument more certain of 
control, cast bronze tops are today readily 
available, at a nominal cost. A high class 
artificial monument is a readily marketable 
item for the surveyor in States where no grid 
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EAST END OF BOUNDARY BETWEEN NEW YORK 
AND NEW JERSEY AT HUDSON RIVER AS MARKED 
AT TIME OF DIVISION 


pattern of sectional control of boundaries 
exists. The present price range is from 
$10.00 to $15.00, set in place. 

The Bathey Co., Plymouth, Mich., manu- 
factures a stamped brass cap which can be 
attached to a steel T-section stake or wooden 
stake. 
half that, depending on the quantity or- 
dered. 


[he cost runs from six cents to about 


The standard lettering on the top 
defines the object as a “survey point” with 
the letters R.L.S. and the license number of 
the surveyor ‘The cap also contains the 
wording “Do Not Disturb—$100.00 Fine.” 
The steel stake will interfere with a needle 
and may cause trouble in retracing lines re- 
ferring to a magnetic bearing, where only 
one corner is known to start with. However, 
a dip-needle or electronic detector will react 
to this type of monument, which can be 
found easily when it is buried. A cast 


bronze top, of course, has no reaction to a 
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needle, and it contains the actual name and 
identification of the surveyor on top. 

In cases involving boundary disputes, it is 
wise to investigate the cause of overlapping 
lines from the standpoint of the abuttor as 
well as the client. This may result in some 
dissatisfaction by your client and the writer 
has charged off many dollars of work to 
overhead in cases of this kind. The client 
is very reluctant to pay for sad news. 
time 


Long- 
physical possession and recognized 
monuments of long standing, when not dis- 
turbed, will control in general over descrip- 
tions which conflict by reason of errors or 
inaccuracies. Many descriptions are written 
without surveys. ‘Title policies are issued 
subject to what a survey may show. The 
intent may be vague, indefinite, erroneous, 
conflicting, and impossible of interpretation. 
Surveyors must have courage to refuse to 
survey lands described as beginning from 
theoretical points and running with indef- 
inite bearings and “‘more-or-less” distances 
to other theoretical points on the ground. 
We must have monuments or coordinate 
points adequately referred to monuments in 
Worthless 
descriptions only encumber the land. 

One of the important services today’s sur- 
veyor has to offer is that of providing a def- 
inite, accurate land description which will 
be adequate to permit any competent sur- 
veyor to retrace the lines in the same loca- 
tion. 


order to know how to measure. 


Permanent monuments are a basic 
requirement in such a description. 
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Streamlining Local Control 


By C. A. WOOLDRIDGE, JR. 


SECRETARY, EAST BAY COUNCIL 


OW do you file control monument 

data? Do your maps show you when 
you have control stations near a proposed 
Who estab- 
lished control monuments and how do you 
know when such work conforms to the legal 
requirements for control in your State? 
Where do you find out about these control 


project or property survey? 


monuments and how can you be sure that 
you know of all control work in an area? 
These, especially the last, are typical of 
the problems confronting anyone preparing 
to use the State Plane Coordinate System. 
Various solutions have been found in cer- 
Some States followed the model 
act to legalize the coordinate system and es- 


tain areas. 


tablish or designate an agency to maintain 
a file of control monument data. In al- 
together too many localities, the problems 
remain unsolved. 

The 1947 act adopting the California Co- 
ordinate System requires that “Any survey 
or map purported to be based on the Cali- 
fornia Coordinate System shall have estab- 
lished conections to at two” control 
monuments which are “triangulation or tra- 


least 


verse stations established in conformity with 
the standards adopted by the United States 
Coast and Geodetic Survey for first-orde1 
and second-order work.” 

About the time this law was enacted, the 
East Bay Municipal Utility District was 
having difficulty extending local surveys and 
maps based on old independent surveys. 
The District authorities were quick to recog- 
nize the value of the State system of plane 
coordinates and were instrumental in ob- 
taining the participation of several sponsor- 
ing agencies in a cooperative project with 
the United States Coast and Geodetic Sur- 


1Since writing this paper, Mr. Wooldridge 
has been succeeded as EBCSM Secretary by Al 
Milano, P. O. Box 390, Martinez, California. 
Albert E. White is Chairman for 1954. 
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vey.” The District is a public corporation 
comprising the metropolitan area along the 
east side of San Francisco Bay and including 
14 incorporated cities in the western portion 
In all, local contributions 
of $60,000 were provided by the District, 
Alameda and Contra Costa counties, and 
eight cities. The Coast and Geodetic Sur- 
vey probably spent about the same amount 
with the resulting control frequency of 7 


of two counties. 


miles in the rural portions of the counties 
The 


City of Alameda special traverse produced 


to 1 or 2 miles in metropolitan areas. 


a quarter-mile grid, approximately. 

Since that time 20 or more organizations, 
including Federal, State, and local agencies, 
and private engineers and surveyors have 
been extending the control for various proj- 
ects. While there has been cooperation and 
an exchange of information between agen- 
cies, much effort has been buried in the files 
and a considerable amount of duplicate 
work has been performed. It was not un- 
common to discover another organization’s 
control monument adjacent to a point being 
established, even though an investigation 
had been made to discover available work 
in the area. To solve problems such as 
these, the East Bay Council on Surveying 
and Mapping was organized. 

It was recognized that a central source for 
The most 
practical location for these records seemed 


all control data was necessary. 


to be the county offices, and the two County 
Surveyors readily agreed to maintain the 
necessary files. 

To standardize the procedures in the two 
offices, a study of the necessary and desirable 
Each 
agency working with coordinates in the two 
counties had its own forms, filing methods, 
and type of index maps. To place copies of 


features of such records was made. 


2 See “East Bay Triangulation Net,” page 191, 
July-December 1947 issue of SURVEYING AND 
MapPING. 
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these original records in the County Survey- 
ors’ offices would help, but a considerable 
amount of confusion would still exist. 

The various monument record forms were 
of different and contained different 
items. Many agencies had adopted the 
United States Coast and Geodetic Survey 5- 
by 8-inch card, usually with modifications 
and frequently needing two or more for a 
station. Others had adopted 8'42- by 11- 
inch forms and some agencies had no rec- 
ords other than field notes and computa- 
tions. 

The letter size, 8% by 11 inches, was 
adopted illustration) and considerable 
thought was given to the data required on 
the record. Since almost all of the users of 
these records would be working on a plane 
grid base rather than geodetic datum, the 
lists of directions should be given in grid 
azimuths. 


sizes 


see 


Vertical data is essential and, if 
possible, the accuracy of the station position 
should be given with more information than 
just the statement of order. Space was pro- 
vided for such remarks as “9,000-foot tra- 
verse closure, 1: 17,000; average angular ad- 
A half page is left 
for description, plat, and remarks. This in- 
cludes a regular description of the type of 
monument, stamping, distance above or be- 
low surface, ties to roads, fences, structures, 
property lines, directions for reaching the 
station, and a sketch if available. 

This data is all typed (and _ sketches 
traced) on a tracing paper form from which 
diazo prints can be immediately produced 
when copies are desired by the surveyor. As 
a routine filing matter, prints are made for 
certain organizations when a new record is 
filed. These records are then filed in the 
most logical manner for a coordinate system 

by coordinates. Arbitrarily, it was de- 
list the “y” (north) coordinate 
first on the form, so the filing is done in 
groups of 10,000 feet in the “y” coordinate. 
Within each group, all records are filed by 
the “x” coordinate numerically. 

Each record, as it is placed in the files, 
is plotted on the index map. Symbols rep- 
resent the various types of points: triangu- 
lation, traverse or intersection, and primary 
control (stations published by United States 


justment, 2.3 seconds.” 


cided to 
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Coast and Geodetic Survey) ; supplement- 
ary control (after being accepted as such 
by a committee) ; and non-control (all sta- 
tions not published by United States Coast 
and Geodetic Survey as first or second order 
nor accepted as supplementary control by 
the classification committee). 

These index maps are tracings of the 
Geological Survey topographic quadrangle 
sheets at a scale of 1:24,000 (1 inch = 2,000 
feet) with 1,000-foot grid lines added. In 
the metropolitan areas, quarter sheets at 
1: 12,000 are used and, being on tracing 
cloth, diazo prints are available to organi- 
zations desiring them. Because of filing by 
coordinates, the maps are not cluttered with 
station names. A cross index to obtain co- 
ordinates from names is, of course, main- 
tained. 

Vertical control is recorded on these same 
forms. Many stations are precise bench- 
marks as well as horizontal control stations. 
Others have elevations obtained by vertical 
angle and some have elevations scaled from 
the index maps. Benchmarks are plotted on 
the index maps and their coordinates scaled 
for inclusion in the same files. 

Many agencies have adopted this stand- 
ard form for monument records, including 
some who originally felt that they had too 
much work on the old forms to convert their 
files. All agencies new to the coordinate 
system are adopting this form and much 
duplication of effort has been eliminated as 
records no longer need to be reproduced on 
different forms. 

The standard monument record form was 
devised by a Technical Committee of the 
East Bay Council, headed by John S. Bates, 
Consulting Engineer. This committee has 
presented a series of numbered technical re- 
ports to the Council as follows: 


1. Indexing and Filing Control Data 

2. Frequency of Horizontal Control Monu- 
ments 

3. Standard Monument Record Form 

t. Recommended Vertical 
Datum Plane 

5. Suggested Procedures for Making Local 
Ties to the California Coordinate System 

6. Specifications for Control Monuments 

7. Field and Computation Forms 


and 


Control 
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9. (not available 

10. Specifications for Control Surveys 
11. Local Ordinance for Monument Protection 
12. The Value of Control 
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Council on Surveying and Mapping, many 
organizations have become aware of and 
More im- 


portant, however, is the increased use of 


approved the coordinate system. 


the system and the number of agencies that 
are now establishing control stations. 


Seventy-fifth Anniversary of Geological Survey Observed 


N April 21, the Washington Society of 

Engineers and the District of Columbia 
Council of Engineering and Architectural So- 
cieties sponsored a meeting in the Interior De- 
partment auditorium to commemorate the 75th 
Anniversary of the founding of the U. S. Geo- 
logical Survey. 

In commenting on the history and program of 
the Geological Survey, Secretary of the Interior 
Douglas McKay called attention to the non-con- 
As- 


sistant Secretary Felix E. Wormser pointed out 


troversial nature of the Survey’s program. 


that the Survey’s accomplishments have been of 
great value to the nation and commended the 
agency for its efficient operations. 

James E. Fox, President of the Washington 
Society of Engineers, introduced Walter C. Men- 
denhall, Director of the Geological Survey from 
1931 to 1943, and called attention to the large 
number of Survey employees who have been 
members of the Society, Sefore introducing 
Lo- 
craft, President of the District of Columbia En- 
gineering and Architectural 
to the 


the speakers on the program, Bernard E. 


Societies, referred 
the field of mineral 
development during the past 75 years and re- 


great advances in 
counted the many uses of topographic maps. 
Dr. William E. Wrather, present Director of 
the described briefly the 
bureau's history under the title of “Seventy-five 
Years of Scientific Investigations.” 


Geological Survey. 
He pointed 
out that there were four expeditions for explor- 
ation and mapping in the West during the 1870's 
with similar objectives and somewhat overlap- 
ping areas of operation. The legislation recom- 
mended by the National Academy of Sciences 


and approved by Congress in 1879, Dr. Wrather 
stated, defined the functions of the Geological 
Survey as “ the classification of the public 
lands and examination of the geological struc- 
ture, mineral resources, and products of the na- 
tional domain.” He reported that the Survey 
now has approximately “6,500 employees, two- 
thirds of whom are engineers or scientists.” 

The principal operating programs of the Sur- 
vey were described by Dr. Wilmot H. Bradley, 
Chief Geologist; Harold J. Duncan, Chief, Con- 
servation Division; Carl G. Paulsen, Chief 
Hydraulic Engineer; Gerald FitzGerald, Chief 
Topographic Engineer; and Robert L. Moravetz, 
Chief, Publications Office. 

In describing the work of the Topographic 
Division, Mr. FitzGerald reported that the Geo- 
logical Survey is now producing more than 1,500 
topographic quadrangles a year, but that there 
is still a long way to go to complete the National 
Topographic Map Series. “During the past 
twenty years,” Mr. FitzGerald stated, “all topo- 
graphic maps produced by the Survey have been 
The 


methods and techniques we use today are pro- 


made with the aid of photogrammetry. 


ducing maps faster, better, and more economi- 
cally than ever before.” 

The Geological Survey has also been hon- 
ored by the American Association for the Ad- 
vancement of Science. A guest editorial by Dr. 
Wrather and digests of ten manuscripts describ- 
ing current research by the Survey were pub- 
lished in the March 5 issue of Science. Addi- 
tional reports of Geological Survey activities 
were scheduled to appear in a later issue of 
Scie nce. 

C. P. Van Camp 
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Surveying Tidal Lands in Texas 


By J. STUART BOYLES* 


REGISTERED ENGINEER AND LAND 


IDAL land boundary in Texas dates 

from the adoption of the Constitution 
of Coahuilla and Texas on August 18, 1824, 
at which time the littoral leagues were re- 
served to the exclusion of aliens. 

The rivers and the sea were arterial high- 
ways to the early settlers and under Spanish 
law were very properly reserved to the 
The 


coastline has ever been of material import- 


Crown for the benefit of all its citizens. 
ance. In case of war these could become the 
This 
fact was thought to be of great importance 


possible invasion areas for enemies. 


by the Spaniards and as a consequence the 
littoral leagues were reserved for Spanish 
citizenship only. 

It is human nature for one to claim every- 
thing possible. Naturally, along the sea- 
shore the question of ownership of marsh 
The 
misconstrues the 
nature of riparian rights and confuses the 


or tidal lands comes into controversy. 
average property owner 
privileges granted with ownership. 

In Texas, the question of tideland bound- 
ary location was under discussion as early 
as October 20, 1826. This is evidenced by 
a letter from Guerra, Head of the Executive 
Department of the Free State of Coahuilla 
and Texas to Manuel de Mier y Teran, 
Inspector General of the Eastern Internal 
States of Mexico, containing the following 
instructions: “In regard to the Ist, the sur- 
veys shall be commenced from the edge of 
firm lands (terra firma) leaving to the sea 
the lakes that have communication with the 
same, as they shall be considered as a part 
lakes or salt 
marshes, which are separated from the Sea 
and surrounded on all parts by firm land.” 

Emphasis added. 


of one whole, not so the 


* Mr. Boyles made the first surveys for the 
State of Texas on submerged areas. That was 
in 1913, Since then he has made many surveys 
involving the boundary of tidelands. 


SURVEYOR, HOUSTON, TEXAS 


Today, with oil and gas being produced 
from submerged areas, the location and def- 
inition of the boundary between tidelands 

lands covered and uncovered by the tides 
and generally State owned) and uplands 
land above the ebb and flow of the tide 
and generally privately owned 
The 


boundary requires accuracy and exactness. 


assume 


major importance. location of this 


BOUNDARY BETWEEN TIDELANDS 
AND UPLANDS 

On Government grants, the boundary of 
lands adjacent to the seashore is held to be 
actual shoreline, rather than the traverse or 
meander lines set out in the patent; and the 
Federal Government has no power to dis- 
pose of tidelands which are uniformly held 
to belong to the States as an incident of sov- 
ereignty. The rights of a patentee under a 
Government grant are thus limited to the 
upland. 

3y the common law, when the sea is 
named as a boundary, the line of ordinary 
This is 
But what has not 
been so well established is the exact meaning 
of the term “ordinary high-water mark.” 
Some of the State courts, for example in 
California, have construed the term to mean 
the line of the neap tides—that is, tides 
which occur twice a month when the moon 
is in its first and third quarters. 


high-water mark is always meant. 
pretty well agreed upon. 


Tides then 
do not rise as high nor fall as low as usual. 
See Techemacher v. Thompson, 18 Cal. 
11. 

Insofar as the Federal courts are con- 
cerned, the matter was fully considered in 
the case of Borax Consolidated Ltd. v. City 
of Los Angeles, 296 U. S. 10 (1935). In 
determining the limit of a Federal grant, 
the Supreme Court of the United States 
construed thé term “ordinary high-water 
mark” to be the line of the mean high tides, 
which it said was “neither the spring tide 
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nor the neap tide, but a mean of all the high 
tides.” 

To establish the line of ordinary high 
tides, the Court said further: “In view of 
the definition of the mean high tide as given 
by the United States Coast and Geodetic 
Survey, that ‘Mean high water at any place 
is the average height of all the high waters 
at that place over a considerable period of 
time,’ and the further observation that ‘from 
theoretical considerations of an astronomical 
character’ there should be a ‘periodic varia- 
tion in the rise of water above sea level 
having a period of 18.6 years, .. . in order 
to ascertain the mean high-tide line with 
requisite certainty in fixing the boundary of 
valuable tidelands, . . . ‘an average of 18.6 
years should be determined as near as pos- 
sible.’ ” 

The decision in this case should be read 
and studied by all engineers who expect to 
do surveying along the coastline in order to 
segregate the tidal lands from the title lands. 
The leading English case on the subject is 
Attorney General v. Chambers, 4 De G.M. 
& G. 206, 43 English Reprint 486 (1854), 
in which the boundary line between tide- 
land and upland was held to be the “me- 
dium high tide between the springs and the 
neaps.” 

On the use of shorter-period observations 
than that indicated by the Court in the 
Borax case, the following statement from 
Special Publication No. 135 (Tidal Datum 
Planes) of the United States Coast and 
Geodetic Survey is pertinent: 


“Mean high water at any place is the average 
height of all the high waters at that place over 
a considerable period of time. To determine 
just how long a series of tide observations is 
required to derive a satisfactory value of mean 
high water it is necessary to consider in detail 
the variations to which high water is subject. 

. . These variations, which are of a peri- 
odic character, are due to changes in the posi- 
tion of the moon with respect to phases, dis- 
tances, and declination. 

“The daily height of high water is subject 
to relatively large variations both periodic and 
nonperiodic in character. The periodic varia- 
tions depend primarily on the phase, distance, 
and declination of the moon, the periods of 
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these being approximately 
27 1/3 days respectively. 


2912, 27%, and 
Such variations are, 
therefore, largely eliminated within a month. 
And, within a month, too, the large variations 
in sea level due to wind and weather tend to 
balance out. It follows, therefore, that a much 
closer approximation to the plane of mean high 
water can be secured from a month than from 
one day of observations. 

“. .. Within the same year the monthly 
heights of high water may differ by as much 
as a foot.” 


ESTABLISHING THE HIGH-WATER LINE 

When a surveyor is once on the ground 
the surveying of tidal lands is not an in- 
volved problem. It is substantially the same 
as river or stream meandering. In tidal sur- 
veying the meandering is between stations 
previously set by the leveling party at con- 
venient points on the ordinary high-tide line. 
Getting on the ground with the proper data 
is a long and complicated proposition. 

The nearest United States Coast and Geo- 
detic Survey (USC&GS) primary bench- 
mark should be located. In the absence of 
primary, the nearest secondary benchmark 
should be located and the corrected eleva- 
tion obtained from the USC&GS. A com- 
plete, closed level circuit should be run, es- 
tablishing frequent, intermediate 
marks along the coastline. 


bench- 
This is of pri- 
mary importance in Texas because of the 
small range of tide. These intermediate 
benchmarks provide a ready check against 
elevation errors, which can easily creep in 
because of the usual strong winds along the 
coast and the general instability of the 
ground over which the survey is being made. 

After the intermediate benchmarks have 
been established and the actual measure- 
ments or meandering begun, it has been 
found expedient to use at least two crews, 
one on the transit and one on the level, 
with one or more extra rodmen, all working 
together as one surveying party. 

It is of course impractical to measure 
every small contour bend. After establish- 
ing meander points on what has been de- 
termined as the ordinary high-tide line, the 
small sinuosities can be accurately deter- 
mined by plusses between stations and by 
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right and/or left measurements to the actual 
contour. The level and transit parties work- 
ing together with extra rodmen make this an 
easy matter. When the traverse has been 
closed, plus or minus values can be readily 
ascertained for the calculation. 
This is important in oil work as it is a gen- 
eral custom to base the oil production allow- 
able on an acreage basis. 

Maps should be made on a thousand-foot 
scale. 


acreage 


This scale is suggested because many 
of the aerial photographs can be blown up 
to this scale without too much distortion. 
An excellent comparison and check on the 
meanders can thus be obtained. 

The greatest difficulty in tidal surveying 
in Texas comes from a lack of primary 
benchmarks, their from the 
work, and a lack of sufficient continuous tide 


remoteness 


gauge readings to arrive at a definite ordi- 
nary high-tide line in any particular area. 
The elevations of the United States En- 
USE) 
tablished rather arbitrarily and cannot be 
used to obtain true ordinary high-tide data 
unless correlated to the corrected USC&GS 
circuits. For example, the USE elevation 
at Galveston is 0.89 foot above mean sea 
level used by the USC&GS. At Corpus 
Christi, the USE elevation is 0.83 foot above 
the USC&GS datum. (This information is 
based on correspondence with the Engi- 
neers). In both actual 
have been made by the writer on the ground 
USE and USC&GS bench- 
At Galveston, the actual difference 
developed to be 0.96 foot and at Corpus 
Christi 0.83 foot. It is interesting to note 
that from the USE datum as of 1889 the 
mean high tide at Galveston was 1.53; in 
1890, with more records available, it was 
1.57; in 1891, with still more data, it was 
1.63; and in 1892 it was 1.68. These figures 
give an average of 1.605 and show a definite 
increase in the height of observed high tide 
as the period of observation lengthens. 
From the daily twenty-four hourly obser- 
vations at Galveston between the years 1916 
and 1937, using only the highest daily tide 
recorded (dropping all storm tides), a vari- 
ation in elevation is obtained, ranging from 


gineers benchmarks have been es- 


instances checks 


between the 
marks. 
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a minimum of 1.560 in 1917 to a maximum 
of 2.563 in 1929, with a mean value of 
2.0417. 

In Texas, surveys made prior to the effec- 
tive date of the introduction of the common 
law, in April 1840, are governed by the civil 
law as applied in Spain and Mexico. Rip- 
arian land grants on the Gulf carry title up 
to the line of the highest winter tide, and 
the State owns all land below the line of the 
See City of 
Galveston v Menard, 23 Tex. 349; Manry 
v. Robison, 56 S.W. 2d 438. 

Under Spanish Law, it is provided in “Las 
Siete Partidas” (Part 3, Title XXVIII, Law 
III, at page 820) that: “The things which 
belong in common to the creatures of this 


highest winter or storm tide. 


world are the following, namely: the air, the 
rain-water, and the sea and its shores, for 
every living creature can use each of these 
things, according as it has need for them. 
For this reason every man can use the sea 
and its shore for fishing or for navigation, 
and for doing everything there which he 
thinks may be to his advantage.” And Law 
IV, at page 821 states: and all the 
ground is designated the shore of the sea 
which is covered with the water of the latter 
at high tide during the whole year, whether 
in winter or in summer.” 

Surveys made since 1840 are governed by 
the common law and the State owns only up 
to the ordinary high tide. 
by an opinion of the Attorney General of 
Texas under date of September 29, 1930, 
defining tidelands as those which “Include 
all lands lying seaward from the line of ordi- 
nary high tide that is covered from time to 
time by such a tide.” 

In my opinion, the adoption of the com- 
mon law in Texas did not intend to break 
away from the Spanish definition of tidal 
lands, but to clarify it by averaging all of 
the daily highest tides into a mean or aver- 


This is borne out 


age highest tide as against a possible excep- 
tionally high tide in the winter. From my 
personal observations, covering a good many 
years of actual work along the coast, there 
is little, if any, difference between ordinary 
high tide and the high storm tide in the 
winter. 








A Method for Computing Charges for 
Land Surveys 


By R. C. BRINKER 


PROFESSOR AND HEAD, CIVIL ENGINEERING DEPARTMENT, 
VIRGINIA POLYTECHNIC INSTITUTE 


NE of the problems of the surveying 

profession is the “week-end warrior”— 
the fellow who picks up a few extra dollars 
on Saturdays and Sundays doing cheap sur- 
veys. Engineers, students, professors, and 
others with no practical experience borrow 
or rent some equipment, ignore the registra- 
tion law, and make land surveys for peanuts 
or a friend. 

In order to convince students that good 
surveys are not sold at cut-rate prices like 
over-ripe bananas, the writer gives an an- 
nual “surveying costs” lecture. The funda- 
mental procedure described can be applied 
with simple modifications to determine the 
cost of operating a consulting office or small 
business and is therefore pertinent to engi- 
neers as well as land surveyors. 

Charges for surveying may be split into 
two classifications: 


Expenses charged direc tly to the job. 
Expenses charged indirectly to the job. 


Expenses charged directly to the job may 
be broken down as follows: 


|) Payment for time in field and office, in- 
cluding title searching and travel time. 

2) Cost of materials used such as monuments, 
stakes, paper, etc. 
}) Transportation (gas, oil, tires, etc.) and 
cost of meals and lodging when away from home. 

+) Ten percent profit on all cash expendi- 
tures such as salaries and materials. This covers 
bad debts on the theory that those who pay their 
bills also pay for those who do not. 

5) Interest at ten percent per annum on any 
out-of-pocket expenditures for period from time 
of disbursement to estimated date of payment. 
This prevents the surveyor from becoming 
merely the middleman for the bank if he bor- 
rows money to meet his current payroll or other 


costs. 


Expenses charged indirectly to the job 
include: 


1) Office rent, telephone, and lights. 
Interest on cost of office equipment. 
Depreciation of 10 to 25 percent annually 
equipment. 

+) Registration and other license fees. 


) 
2 
a) 


° 
= 


5) Charge for time occupied in writing 
reference office data, filing, etc. 

The investment required for equipment 
and office are: 


Item Cost 

1 Transit, 30-second instrument 

as nb hs de dal e's arent 3 UU 
5 NE NOONE oc a wecara veceuin® 350 
i eee eee ore ‘ 18 
Sr SS 88 
2 Steel tapes, 100 feet long, 

graduated to hundredths ............ 45 
2 Metallic tapes, 50 feet long, 

CO ON a i re a 0 
2 Axes, brush hooks, sets of pins, plumb 

bobs, magnifying glasses, etc. ..... ; +0 
1 Drafting table and stool .......... 125 
1 Set of drawing instruments ......... 75 
RG SE EE 5 6 sek bad ceeees 150 
PIE «od dt aan ide pamabiod wid 140 
1 Map filing cabinet ................ 250 
1 Set of sectional bookcases .......... 60 


X Professional books ............... ; 75 


1 Calculating machine, electric, 
automatic 


asececeeeseeseseeoeeestesenens 4io 

1 Ozalid printing machine ............ 150 

Tn ee ital, oy 2.500 
X Triangles, protractors, French 

curves, miscellaneous ............... 89 

Total $6,000 


The standard equipment listed is a mini- 
mum. Additional desirable, if not necessary, 
items of equipment are 2 stadia rods, $70; 
1 planimeter, $60; 2 hand levels, $30; 2 cir- 
cular spirit levels, $8; 1 planetable outfit, 
$475; 1 right-angle prism, $20; etc. 

The cost of maintaining an office and run- 
ning a field party for a calendar year is de- 
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termined as follows: 


Interest at 6% on $6,000 .............. $ 360 
Depreciation at an average of 
ee Ne ONE ic none ween eaves eg 600 
Rent, telephone, and other office 
expenses at $100 per month ......... 1,200 
Insurance on car, personnel, 
I II rae hh Pi 500 
Wages, including social security 
and payroll tax payments: 
2 Rodmen (chainmen) at $220 
gr reer 5,280 
1 Instrumentman at $350 
Oe EAP er en ore 4,200 
| Party chief at $400 per month .... 4,800 
otal $16,940 


The first four items making up the total 
annual expense of $16,940 are indirect but 
fixed charges. Assuming 260 working days 
excluding Saturdays, Sundays, 
and_ holidays 


pel veal 
the cost per day for fixed 
$2,660/260 = $10. Obviously, 
this amount is a drain on the surveyor’s 
checking 


charges is 


account whether he works or 
fishes, whether his employees are sick or on 
vacation. 

Wages are indirect charges and may be 
varied somewhat. 
efficient 


In order to maintain an 
organization, however, the 


must be employed continuously. 


men 
If this is 
done, the wage item becomes a fixed charge 
also. 

The cost of running a survey party of 
four then is $16,940/260 or about $65 per 
day. To this amount should be added at 
least 10 percent for business risk, making 
the total approximately $72 per day. Finally, 
expenses charged directly to a specific job 
must be superimposed. 

The example given is for one party only 
and, like ali cost data, must be adjusted to 
fit time, and conditions. 


location, other 


Special taxes, long-term requirements for 
map storage, and other expenses may be con- 
siderably more than the amounts tabulated. 
Some of the items of equipment might serve 
additional parties but the need for a second 
station wagon, a draftsman, and supervi- 
sory personnel would overbalance any sav- 
ing resulting from that possibility. A secre- 
tary for general office duty is necessary in 
a large office. 

Several 


charges are available. 


other methods of computing 
A minimum fee of 
$90 per day for a 4-man party is suggested 
by the Pennsylvania Society of Professional 
1953 
and other costs vary rather widely in differ- 
ent parts of the United States, it might be 
difficult to interpolate or extrapolate for a 


Engineers Since, however, salaries 


given community without a breakdown of 
the suggested fee. A fixed percentage of the 
value of property surveyed is another practi- 
It has the 
advantage of correlating pay with responsi- 
bility. 


cal way of determining charges. 


‘A simple but workable formula for com- 
puting surveying charges is cost plus 100 
percent. This works nicely for an estab- 
lished office which has suitable records, or on 
jobs where a client does not demand a con- 
tract price. In using the fixed fee, fixed 
percentage, or cost plus methods, however, 
an analysis similar to the one described will 
be helpful. 

The arrangement presented is an ex- 
panded and revised version of the method 
used by Professor Emeritus Carl B. Andrews 
of the University of Hawaii and brought to 
A theoreti- 
with the 


the writer’s attention in 1936. 
might not 
analysis but a check in widely separated 
States 

shows that it gives results which agree 


cal economist agree 


California, Minnesota, and Virgina 


with the recommended and actual rates. 


Aerial mapping work at Abrams Aerial Survey Corporation for the first three months of this 


year was up 100 percent over a similar period in 1953, according to Talbert Abrams, president of 


the 31-year-old Lansing, Mich., firm. 


As a result of the increased business, Abrams acquired ad- 


ditional space during the past year, has doubled the staff, and added a third photographic plane 


and crew. 


“The backlog of orders indicates the work will continue through this year at the doubled vol- 


ume,” said Mr. Abrams. 


“There are no signs of a depression in our business. 


Our present prob- 


lem is to get delivery on the precision equipment required, skilled technicians to operate it, and 


space to work in.” 








The Gradient Boundary 


By ARTHUR A. STILES 


CONSULTING ENGINEER, PURE 


OIL COMPANY, AUSTIN, TEX. 


Foreword 


This article represents a condensation by Dr. 
Arthur D. Kidder of the original paper which 
appeared in the Review, Volume 
30, 1952, under the more complete title, “The 
Gradient Boundary—The Line Between Texas 
and Oklahoma along the Red River.” 

In his early professional career Mr. Stiles was 
a topographer in the U. 


Texas Law 


S. Geological Survey. 
In 1910 he was appointed State Reclamation 
Engineer for the State of Texas, where he be- 
came recognized as an authority on river hy- 
drography and flood control. In 1923 he was 
appointed one of the two commissioners for the 
survey and marking of the boundary between 
the States of Texas and Oklahoma where that 


HE BOUNDARY LINE between the 

States of Texas and Oklahoma along 
the Red River is a portion of the boundary 
between the territory of the United States 
and the Spanish possessions established by 
1819. This portion of the 
reaffirmed on several occa- 
sions, but never changed. 


the treaty of 
line has been 


One hundred years after the treaty was 
agreed upon, oil was discovered on the Red 
River in Wichita County, Tex. Producing 
oil wells were completed northward across 
the valley and into the sand bed of the river. 
Land values moved skyward. The question 
arose with new and threatening impor- 
tance: What is and where is the boundary 
line between Texas and Oklahoma along 
the Red River? Serious complications en- 
sued and the governor of Texas dispatched 
the Rangers to the new oil field to preserve 
order. 

On December 8, 1919, Oklahoma entered 
suit against Texas in the Supreme Court of 
the United States “to definitely locate and 
fix” the boundary between the States of 
Texas and Oklahoma along the Red River. 


line follows the south bank along the course of 
the Red River. 

The author explains the field procedure for 
the location of the gradient boundary at the 
half-way level, 
where the river when at substantial flow just 


elevation between the lower 
reaches and washes the designated boundary 
bank, and the upper level, where the river at 
the bank-full stage just begins to overflow into 
the valley flood plain. 

A number of citations of cases in the Texas 
courts are noted in the original article, where 
the principle of the gradient boundary was ap- 
plied in a similar manner. 

—EpIToRr 


The United States intervened.t The im- 
portant events which followed are related 
int the official record. 
able for the large monetary values involved, 
for the wide field covered by the scientific 
investigations, for the eminent counsel em- 
ployed, and for the noted scientists who 
testified at great length. 


This case is memor- 


The record in the 
case fills nine volumes containing a total 
of 5,510 printed pages. Altogether, 418 
witnesses testified regarding 539 miles of the 
Red River. 

The following 
Court constitute 
authority on the 


three expressions of the 
the only original legal 
subject of the gradient 
boundary: (a) the opinion of the Court de- 
livered on January 15, 1923, in which au- 
thorities are conclusions an- 
nounced, and the physical situation de- 
scribed; (b) the decree of the Court dated 


reviewed, 


‘On the question of the ownership of the 
river bed, and in protection of the rights of the 
Kiowa and Comanche Indians, whose reserva- 
tion is situated in Oklahoma along the Red 
River upon the side opposite the oil field. 
Eprror 
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THE GRADIENT BOUNDARY 


March 12, 1923, giving effect to the above 
opinion and designating Arthur D. Kidder 
and Arthur A. Stiles as commissioners to 
run, locate, and mark upon the ground por- 
tions of the boundary in accordance with 
this decree and the principles announced in 
the opinion; and (c) the Report of the 
Boundary Commissioners, dated April 25, 
1924, in which the gradient boundary is de- 
scribed with field notes and maps. 

By order of the Court, the commissioners 
first determined and marked the boundary 
through the Big Bend area in Wichita 
County, Tex., where the oil wells were lo- 
They 
next determined and marked the boundary 
through the Fort Auger area in the same 
county. 

Under paragraph 12 (c) of the decree, 
the commissioners located and marked the 
boundary as thus described by the Court: 


cated with respect to the boundary. 


Along all places where by avulsion since 1821 
the river has come to occupy a new channel 
whereby fast upland theretofore on one side of 
the river has come to be on the other side 
the line in every such instance to be run, located, 
and marked on and along what was the south 
bank before the change occurred. 

Where an avulsion has occurred, the gra- 
dient boundary, upon leaving the river and 
passing around the old bend, ceases to be a 
gradient of the flowing water and becomes 
a boundary line on the upland. Upon re- 
turning to the river, the boundary is the 
gradient as before. 

The first report was confirmed by the 
Court on June 9, 1924. 

Thus the gradient boundary was finally 
established and fixed at the mid-height point 
of the lowest “acceptable” or qualified bank 
in the vicinity. The significant portion of 
the report reads as follows: 

The foregoing specifications applied in the 
light of the opinion admit of and require the 
exercise of practical judgment in determining 
the line intended; but fundamentals, 
such as the following, obviously must form the 
final basis for the exact location of the line. 


certain 


The boundary line is a gradient of the flow- 
ing water in the river. It is located midway 
between the lower level of the flowing water 
that just reaches the cut bank and the higher 


level of it that just does not overtop the cut 
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bank. The physical top of the cut bank, being 
very uneven in profile, cannot be a datum for 
locating the boundary line; but a gradient along 
The 
highest point on this gradient must not be higher 
than the lowest acceptable point on this bank 
in that vicinity. 


the bank must be used for that purpose. 


The boundary line has been 
determined accordingly. 


When the surface of the flowing water in 
the river and the elevation of the boundary 
coincide, the boundary is on the ground at 
the featheredge of the water, and stakes 
driven there will mark the perfect gradient 
and the perfect boundary—hence the name, 
“oradient boundary.” 

A realistic view of the gradient boundary 
can be had by walking along the bank of the 
river and closely observing the edge of the 
Leaving the riverfront, the 
waterline enters the inlets; then emerging 
on the it veers off the high 
Where the bank it too low, the 
waterline swings toward higher ground and 
leaves the low bank in the overflow of the 
river. Where the bank is too high, the 
waterline swings nearer the river and leaves 
Where the 
ground is smooth, the waterline is smooth. 
Where the river is flowing against a steep 
bank, the waterline is difficult to follow. In 
short, the height and position of the gradi- 
ent boundary are fixed by the bank of the 
river; the grade is fixed by the surface of the 
water in the river; and the course is fixed 


flowing water. 
lower side, 
ground. 


the bank on the high ground. 


by the topography along the river. 

The boundary is set at the mid-height 
point of the lowest qualified bank in the 
vicinity where the water, rising against the 
But until this 
bank is found, the height and position of 
Therefore, 
finding and marking this bank conclusively 
locates the gradient boundary upon the 
ground for the first time. Thence the bound- 
ary runs on and along the bank as a gradient 
of the flowing water in the river. 


bank, will first overflow it. 


the boundary are unknown. 


The gra- 
dient boundary does not run on the water. 
For one given height there is but one pos- 
sible course for the boundary, since chang- 
When 
the height is known, the course is established 
in advance. 


ing the height’ changes the course. 








The Court has not placed the boundary 
at any of the various “stages” of the water 
in the river. The two levels of the water 
locating the boundary at the mid-height 
point of the one and only correct bank to 
be found in the vicinity are requirements of 
the Court specifying where on this bank the 
boundary is. The mid-height point of this 
bank is determined by the surveyor with his 
level. For this purpose it would be more 
convenient for him if the river were dry. 
This principle appears to be in full accord 
with the conclusions of the Court expressed 
in the opinion: 


We therefore are concerned with an instance 
in which the bank of a river, and not the river 
itself, has been made the boundary between two 
nations—now between two States of the Union. 


The boundary was restricted by the Court 
Within this 
restriction there is little room for material 
changes in the boundary; outside of it, the 
river 


to the lowest qualified bank. 


is out of bounds and has no signifi- 
cance in determining the gradient bound- 
ary. Considering the plain description of 
the bank intended as the boundary bank 
and the qualifications placed upon it by the 
Court, the fundamental correctness of the 
gradient boundary appears obvious when 
the requirements of the Court are fully un- 
derstood and faithfully complied with. 
The boundary bank is an erosion bank 
here; an accretion bank there 
verse slope yonder. 


: and a trans- 
The boundary bank is 
determined by the relative height of the 
bank, not by its form, condition, or name. 

Paragraph 7 of the decree reads as fol- 


lows: 


\t exceptional places where there is no well 
defined cut bank, but only a gradual incline from 
the sand bed of the river to the upland, the 
boundary is a line over such incline conforming 
to the mean level of the waters when at other 
places in that vicinity they reach and wash the 
cut bank without overflowing it. 


The Court left no doubt about the iden- 
tity of the bank intended as the boundary 
bank, where the boundary is on the bank, 
and what constitutes the bed of the river. 
Significantly omitting the designation “cut 
bank” in this instance, the Court in the opin- 


SURVEYING AND MAPPING 


ion described these features in this unmis- 
takable language: 


Upon the authority of these cases, and upon 
principle as well, we hold that the bank intended 
by the treaty provision is the water-washed and 
relatively permanent elevation or acclivity at 
the outer line of the river bed which separates 
the bed from the adjacent upland, whether 
valley or hill, and serves to confine the waters 
within the bed and to preserve the course of 
the river, and that the boundary intended is on 
and along the bank at the average or mean level 
attained by the waters in the periods when they 
reach and wash the bank without overflowing 
it. When we speak of the bed we include all 
the area which is kept practically bare of vege- 
tation by the wash of the waters of the river 
from year to year in their onward course, al- 
though parts of it are left dry for months at a 
time; and we exclude the lateral valleys which 
have the characteristics of relatively fast land 
and usually are covered by upland grasses and 
vegetation, although temporarily overflowed in 
exceptional instances when the river is at flood. 
Being described by the Court as relatively 
permanent and at the outer line of the rivet 
bed, the boundary bank is necessarily the 
low, fluvial bank. There is little in the flu- 
vial channel of the river that is stable. The 
boundary bank is ever subject to changes 
by erosion and accretion and the gradient 
boundary follows the change. Where the 
bank is, there is the boundary also. 

Preliminary work on the boundary is best 
The 
whole watercourse is then visible and safely 
accessible on 


done when the watercourse is dry. 


examination. 
The lowest qualified banks are easily found 
in advance. 


foot for close 
Those most favorable can be 
marked and numbered for future reference. 
Using the first flowing water as a datum 
plane, the lowest qualified bank can be se- 
lected and marked as the basic point. 
When the flowing water is likely to con- 
tinue indefinitely, the gradient boundary 
should be located as heretofore explained. 
jut if the flowing water is expected to be of 
short duration, the boundary may be located 
in the following manner: If the water is 
conveniently at hand and flowing steadily, 
the surface should be accurately and speed- 
ily marked with benchmarks and guard 
stakes corresponding to the points to be set 
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ante. on the boundary. Later, when the water stakes. The gradient boundary is located 
is out of the way, the gradient boundary with the level directly from these bench- 
can be located with the level directly from marks, using the appropriate vertical dis- 
ted the benchmarks. The vertical distance from tance obtained from the basic point as in 
nde : : ; : ; 
a the benchmarks to the boundary is obtained the first instance. When the watermarks 
anc ° ° . . . n ° o.e 
io from the basic point. are clearly identified, the resulting position 
sates If there is no water in the watercourse, of the gradient boundary is sufficiently accu- 
ther certain watermarks of recent origin may be _ rate for all ordinary purposes. River gages 
aters used in lieu of the water. When the water are not necessary in either case since the 
se of stops rising, flows steadily onward ivr atime, boundary is to be located directly from the 
is on and then recedes, it usually leaves behind it benchmarks and not from the fluctuating 
level a well defined line or trace upon the ground. surface of the flowing water in the river. 
they This line is a gradient of the flowing water. Stages of the flowing water materially 
—s It consists mainly of small fluvial deposits of above the top or below the bottom of the 
¢ all scum, silt, sand drift, and litter which tem- boundary bank at the basic point are not 
ege- ° ° ° . . . ° . 
~ porarily are easily recognized and followed. suitable for locating the gradient boundary. 
river _ ee - ° 
iL From these remaining watermarks, the sur- Flood stages for that purpose were auto- 
at 2 face of the flowing water can be recovered matically eliminated by the Court in Okla- 
ees and marked with benchmarks and guard homa v. Texas. 
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Simplifying Plane Coordinate Traverse 
Calculations 


By HENRY L. THOMSON 


DEPARTMENT OF PUBLIC WORKS, CITY OF LOS ANGELES 


T CONFERENCES held for the pur- 

pose of familiarizing surveyors with 
the use of State plane coordinate systems, 
and at field demonstrations of triangulation 
and traverse techniques, surveyors who are 
contemplating the use of coordinates seem to 
feel that considerable complexity has been 
added to traverse calculations due to the sea 
level and scale factors. 


NECESSITY OF USING CORRECTION 
FACTORS 

When running a traverse between two 
fixed survey control points, is it necessary to 
use the sea level and scale correction fac- 
tors? Will it not give as satisfactory results 
to use the measured distances in the com- 
putation of the coordinates and then prorate 
the discrepancy in closure? 

An important consideration overlooked in 
these questions is that the neglect of the use 
of sea level and corrections 
serious errors in the traverse. 

For example, a traverse starting at a fixed 
coordinate point and running 10,000 feet 
almost grid north showed a closing Y value 
on another fixed point 1.00 foot too small. 
The surface measurements, uncorrected for 


scale masks 


sea level and scale factors, were used in the 
coordinate calculations. 

At first thought, second-order accuracy 

1:10,000—might seem to be indicated. 
However, the sea level factor of 0.999928 
and the scale factor of 0.999935, made a 
factor of 0.999863. This 

1.37 feet correction in 10,000 
feet, which further increased the Y coordi- 
2.37 feet or 1:4,200. 

This discrepancy might indicate that the 
tape was incorrectly calibrated, or that a 
foot or two had been dropped, or that the 
taping was of such poor quality that it could 
only qualify as third order. No method of 
adjustment can correct the irregularities of 


combined 
amounted to 


nate closure to 
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third-order taping so that it will be equiva- 
lent to second-order measurement. 


SIMPLIFYING CALCULATIONS FOR 
CORRECTIONS 


If these corrections are necessary, is there 
not some way of combining the sea level, 
scale, and temperature corrections so that 
the calculations may be simplified? 

A simple nomogram will give the com- 
bined corrections quite rapidly. 

Suppose, for example, that the average 
elevation of a small traverse is 1,000 feet. 
The sea level reduction 
tables is 0.999952 or 
1,000 linear feet. The average scale factor 
is found to be 0.999863 or 
0.137 correction per 1,000 linear feet. 


factor from the 
0.048 correction per 


for this area 


Adding these two corrections gives —0.185 
foot correction per 1,000 linear feet of sur- 
face measurement. Let us also say the 
average temperature for a measured dis- 
tance of 641.10 feet is 76° F. 

To use the nomogram, place a straight- 
edge on the left-hand scale at —0.185 (the 
combined correction for 1,000 feet) and on 
the right-hand (temperature) scale at 76° 
F. On a perpendicular line through 640 
feet, measure from a point opposite the 

0.185 value to the edge of the straight- 
edge. This gives a correction of —0.085 
foot. The grid length of the course, cor- 
rected for sea level, scale, and temperature 
will be 641.10 — 0.085 or 641.015 feet. 

If the left-hand end of the straightedge is 
nearer the top of the nomogram, the sign 
of the correction will be minus. If the 
right-hand end of the straightedge is nearer 
the top, the sign of the correction will be 
plus. For this grid distance to be reasonably 
accurate it is assumed that the tape has been 
correctly calibrated to be 100.00 feet long at 
68° F. 
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SIMPLIFYING TRAVERSE CALCULATIONS 











feet. 


correction per thousond 


Combined Sea level and Scalor 


COMBINED LENGTH CORRECTION 
NOMOGRAM 


Measured Distance — feet. 
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Systematizing Tacheometric Reductions 


By B. GOUSSINSKY 


SURVEY OF ISRAEL 


HE PROBLEM of computing horizon- 

tal distances and differences of height 
from tacheometric observations has given 
rise to a number of auxiliary devices such as 
tables of various kinds, special slide rules, 
and nomograms. Automatic reduction in 
the field by a self-reducing instrument is, of 
course, the most important of the improve- 
ments. This procedure possesses drawbacks, 
however, which occasionally cause one to 
revert to the ordinary way of observing the 
angle and the stadia intercept in the field 
and then carrying out the reduction in the 
office. 


fice procedure which I introduced during 


The method described here is an of- 


recent years under the pressure of rapidly 
advancing development work. 

The new procedure entails the combined 
use of a small calculating machine and a 
The table 
usual slopes) ; 


briet table pasted on cardboard. 
covers only a limited range 
if greater angles are required the continua- 
tion of the table can be pasted on the reverse 
side of the cardboard. A specimen portion 
of such a table is illustrated. 

The operator places before him, conveni- 
ently arranged, the field book, the calculat- 


ing machine, and the tacheometric table 
pasted on cardboard. The intercept from 
the field book is entered on the machine and 
multiplied consecutively by the appropriate 
tabular values in the columns H and I, 
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FACHEOMETRIC TABLE 


representing the horizontal distance and the 
vertical interval, respectively, for a unit of 
intercept. The tabular values are obtained 
directly, without interpolation, without any 


‘page turning, and without touching the 
table. 


The method has proved to be less fatigu- 
ing for the computer, and certainly not less 
economical than other methods of reduction. 


Discussion 


By C. 


U. S. 


7} UROPEAN development in planetable sur- 
EK vey equipment has been confined to stadia 
and vertical angles and to automatic reduction 
tacheometric Americans have 
used the former widely, but have seldom used 
the tacheometric type of instrument. 


instruments. 


Instead, 
alidades equipped with the Beaman arc, devel- 
oped by the Geological Survey, are universally 
used with planetables. (See “Alidade Devel- 


S. MALTBY 


GEOLOGICAL SURVEY 


opment in the Geological Survey,” in this issue, 

Ed. 
The table illustrated by Mr. Goussinsky is 
based on the following formulas (see¢ 
F 


- AB cos? 1+ (F +c) cosa 
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figure 


H = Distance MN 
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SYSTEMATIZING TACHEOMETRIC REDUCTIONS 
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I Focal length of telescope 1 
i= Fixed interval between the hairs in standard engineering texts.! 
c= Distance from the center of instrument to 
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Ownership of a Warren-Knight surveying in- 
} strument is a prized possession to the highly 
skilled engineer. These superb instruments are 
} held in special esteem because of their precise 
accuracy and rugged durability. 
| Extra fine coated lenses—flat—brilliant—give 
clear observation, and disappearing stadia elimi- 
} nates error. 
Most authorities agree that the new Warren- 
Knight 7cF (with 29 additional advantages) is 
5 issue. the ultimate in precision workmanship. 
If you don’t have the latest information about 
isky is Warren-Knight instruments, ask for Free Cata- 
gure) : log SM 46. 
Send for free NICH SM 46 
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Simplified Volume Measurement with the 
Polar Planimeter 


By THEODORE WILD 


PETROLEUM GEOLOGIST AND 


S bs POLAR PLANIMETER is one 
of the most widely used technical 
instruments. Geologists, engineers, survey- 
ors, contractors, estimators, and a host of 
other technical people use it frequently for 
the measurement of areas and volumes. 
The presently practiced method of using 
the instrument is tedious, time-consuming, 
To obviate 
shortcomings, the method described in this 
paper has been evolved. 


and subject to errors. these 


This method re- 


duces the operating time considerably. 
Simple elementary geometry has been used 


in the development of the formula. This 
method has the further advantage of re- 
quiring fewer readings and fewer manipu- 
lations and therefore offers fewer chances 
of error. 
GENERAL RULES 

In using the polar planimeter, the same 
direction of motion (clockwise or counter- 
clockwise ) 
the work. 

The surface on which the wheels of the 
should 


must be followed throughout 


instrument move have a uniform 
texture. 


The 


instrument 


the 


range 


the arms of 
remain within a 


angle between 
should 
of 50 to 130 degrees. 

Before using the planimeter, the instru- 
ment should first be calibrated with refer- 
ence to the scale of the particular work at 
hand. 

The calibration of the instrument should 
preferably be done near the center of the 
area which is to be planimetered. 


CALIBRATION OF THE 
PLANIMETER 


POLAR 


The object of calibrating the instrument 
is to determine area per unit vernier of the 
particular map or drawing, the planimeter- 
ing of which is contemplated. 

As suggested, a suitable known area, de- 


NATURAL GAS 


ENGINEER, FEDERAL POWER COMMISSION 
pending on the map scale, should be chosen 
for the calibration. The first reading, at 
the starting point, is recorded. Then the 
instrument is put in motion to follow the 
boundary of the selected area, and the sec- 
ond reading is recorded when the pointer 
has returned to the starting point. Let the 
second reading minus first reading equal 
x, units. 

This process should be repeated at least 
four times. Then the arithmetic average 
of x1, X2, X;, and x, should be determined. 
Let us assume that this average is x,. If, 
for example, a unit of 640 acres was chosen 
for the purpose of calibration, the area per 


; , ; 0 
unit vernier will be - acres. 


METHOD OF USING THE POLAR 
PLANIMETER 

Let figure 1 represent the cross section, 
and figure 2 be the contour map of the mass 
whose volume is sought. The mass might 
be a coal or ore pile, a sand lens, or an earth 
stratum. 

First, a straight line A,A;, traversing all 
the contours is drawn. The pointer of the 
instrument is poised on A, and the first 
reading Y, is taken. The instrument is 
then put in operation following the zero 
contour until the pointer returns to the 
starting point A», and the second reading 
Y, is recorded. Then the pointer is moved 
from Ay to A;, along the line A,A;, and the 
next contour is followed, going 
contour twice. Again the pointer 
from A, to A», along the line A,A; 
next contour is traced twice. 
are continued until the 
reached. 

On the last contour, if the top of the mass 
is flat and coincides with the last contour, 
that contour should be traced only once. 
If the top of the mass reaches the elevation 


over the 
is moved 
, and the 
Similar steps 


last contour is 
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VOLUME MEASUREMENT WITH POLAR PLANIMETER 


of another contour, as in the illustration, 
then the last contour should be _ traced 
twice. But if the top of the mass is some- 
where between the two heights, the pointer 
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the whose 


is sought. 


1.—Cross section of mass 


volume 





Figure 2.—Contour map of the mass. 


is moved along the last contour once plus 
the appropriate fraction of a contour inter- 
val. For example, if in the illustration the 
top of the mass: reached the height of 56 
feet, then the pointer would have to trace 
the 50-foot contour once plus six-tenths of 
the 50-foot contour, to a point, say As, and 
return along the line A,A;, to A;. 

When the planimetering is thus finished, 
the instrument is brought back, along the 
line AyA;, from A; to Ag (its first position) 


and the third reading Y, is recorded. The 
formulas are as follows: 

Y,—Y, area per unit vernier = Area 
Y,-Y, 

—.——— X area per unit vernier 


x contour interval = Volume 


If the area per unit vernier is in acres and 
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the contour intervals are in feet, then the 
area will be in acres and the volume will be 
in acre-feet. 

Although in the illustration the mass is 
rather the method has 
proven to be satisfactory, to within 2 per- 
cent, for irregular masses such as faulted 
or truncated structures. 


regular, above 


DERIVATION OF THE FORMULA 


3 shows individual slices of the 
contour interval in depth. The 


Figure 
mass one 
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Figure 3.—Cross section of successive slices of 


the mass one contour interval in thickness. 
volume of each one of these slices is ex- 
pressed thus: 
a+ °) 
( 9 h 


where a and 6 are the areas of the two par- 
allel bases and / is the vertical interval be- 
tween the two parallel bases. 

Therefore, the volumes of all the indi- 
vidual slices in figure 3 are as follows: 


a+b\ | : : 

0-10 feet = (- 7 ) contour interval ) 
b+c\ | : 

10-20 feet = ( “7 contour interval 
Cr d P ° 

90-30 feet = x contour interval 

d+e\ , ‘ ; 

30-40 feet = — contour interval 
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10-50 feet = (t3l 


) (contour interval) 


50-60 feet (! 


) (contour interval) 


SURVEYING AND MAPPING 


Hence the volume of the whole mass is 
expressed as follows: 
Volume = 

sees +eetS + 2f 


5 ) (contour interval), 


Scientific Jargon and the Dissemination 
of Knowledge 


NCREASING specialization of knowl- 

edge has inevitably sharpened the ap- 
petite for economy of expression, with the 
result that the technical language of spe- 
cialists in one branch of science is as unin- 
telligible to specialists in other branches as 
Ogham would be to a Patagonian. What, 
for example, is the botanist likely to gather 
from such physical terms as gamma-decay, 
anti-neutrino, kicksorter, and (incredibly) 
cutie pie? Or the physicist from the bot- 
anist’s homoiochlamydeous, monochasium, 
strophiole, and suffruticose? Or either of 
them from the chemist’s chelation, heiero- 
polyacids, interstitial hydrides, and gluco- 
pyranosido-fructofuranoside? 
botanists, and chemists are of course no 
more prone to jargon than workers in other 
fields of science, and it is true that all these 
arcane scientific dialects serve the very use- 
ful purpose of enabling information to be 
exchanged quickly, briefly, and accurately 
between those who are familiar with them. 

At the same time, and even though mod- 
ern scientific language is certainly not in- 
tended to keep knowledge secret, it is very 
regrettable that ideas which in themselves 
would probably be perfectly intelligible to 
the average scientist, of every persuasion, 
should be so expressed as to give no clue to 
their character. Specialization in science 
works in two ways, which appear at first 
In the 
first place, the specialist tends to concentrate 


sight to be diametrically opposed. 


Reprinted by permission from an editorial in 
the British scientific journal, Endeavour, Janu- 
ary, 1953. 


Physicists, * 


on a narrow topic, and is inclined to neglect 
what goes on outside his own particular 
field, but, in the second place, it happens 
more and more frequently that discoveries 
in one branch of science prove to have great 
significance for others. There is therefore 
an urgent need, not for less specialization, 
but for the ready dissemination of knowl- 
edge from each scientific study to all the 
others. Here, jargon is the great barrier. 
How great it is, editors of such journals as 
Endeavour realize better than 
It has often been—indeed, regularly 
is—our experience that an article written 
by an acknowledged authority on his sub- 
ject, and pellucidly clear to his fellow-work- 
ers, may be so much gibberish to equally 
accomplished scientists of other interests. 


probably 
most. 


This unfortunate circumstance is not wholly 
unavoidable. However important it may 
be that workers in the same field should be 
able to save time by using a cryptic argot 
among themselves, it is at least as important 
that they should also give an intelligible ac- 
count of their work to scientists in general. 
It need not always be a detailed account, 
but it should be clear and accurate enough 
to enable workers in other branches to esti- 
mate whether it describes results which 
might have a bearing upon their own inves- 
tigations. In any case, scientists possess as 
much curiosity as other men, and share their 
weakness for wanting to know what is going 
on over the garden wall. If specialization 
(as we have been told so many times that 
we are weary of it) is knowing more and 
more about less and less, it should not neces- 
sarily entail the penalty of having to know 
less and less about more and more. 
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National Geographic Changes Officers 


HE National Geographic Society on May 
5, 1954, announced the retirement of Dr. 
Gilbert Grosvenor as president of the Society 


and editor of its magazine, and the election of 





(Courtesy National Geographic Society) 


DR. GILBERT GROSVENOR 


Dr. John O. La Gorce to these positions. Dr. 
La Gorce was nominated by the man he suc- 
ceeds. 

Dr. Grosvenor is respected the world over by 
geographers, naturalists, mappers, and other 
scientists in related fields, as well as by the pub- 
lic to whom the National Geographic Magazine 
is a distinguished medium of education and a 
constructive force in the progress of civilization. 

Dr. Grosvenor’s retirement came after more 
than 55 years of service to the Society, the last 
34 as its president. His resignation was ac- 
cepted only on condition that he become chair- 
man of the board of trustees. 

In retiring, Dr. Grosvenor reviewed for the 
members of the board of trustees the progress 
of the Society and its magazine from the early 
days when he could carry an entire edition of 
the magazine on his back to the post office in 
one trip, to its present position of leadership. 
He has seen the Society grow to more than 2 
million members in every country of the world. 

A resolution, offered by General of the Army 
George C. Marshall and unanimously adopted 
by the board, expressed admiration, gratitude, 


and appreciation to the man who “as the prin- 
cipal architect and master builder of the Na- 
tional Geographic Society and its magazine, has 
been an inspiring example to us who have been 
privileged to serve with him.” The resolution 
described Dr. Grosvenor as editor, educator, 
world traveler, scientist, writer, business execu- 
tive, and financier by vocation, and ornitholo- 
gist, naturalist, and photographer by avocation. 

Dr. Grosvenor was presented an Honorary 
Citation Certificate by the ACSM at the Tenth 
Annual Meeting in June 1950 “for outstanding 
professional services rendered, without remuner- 
ation, to the American Congress on Surveying 
and Mapping, thereby advancing the aims and 
purposes of the profession and promoting the 
public welfare.” This citation was, at least in 
part, in recognition of his efforts, through the 
Society, in sponsoring formation of ACSM. 

Dr. La Gorce joined the Society's staff at 
1905 and 


has served the Society continuously since, first 


the invitation of Dr. Grosvenor in 


as assistant secretary of the Society, later as as- 
sistant editor of the magazine and since 1911 as 


associate editor. He was elected vice president 





(Courtesy National Geographic Society) 


DR. JOHN OLIVER LA GORCE 


of the Society in 1920 and is a life trustee of the 
organization. ‘He has traveled widely and is the 
editor and author of many books and articles on 
geographical and natural history subjects. 
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Members are requested to send in surveying and mapping news items for publication 
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CURRENT SURVEYING AND MAPPING LITERATURE 


MAGAZINE ARTICLES 


General Interest 


EUROPEAN ORGANIZATION FOR EX- 
PERIMENTAL PHOTOGRAMMETRIC RE- 
SEARCH. W.Schermerhorn. Photogrammetria, 
Vol. 9, No. 4, 1952-1953. (Discussion of the 
structure and aims of the organization and a copy 
of the agreement pertaining to its formation. ) 


PRESIDENTIAL ADDRESS, SYDNEY DI- 
VISION, INSTITUTION OF SURVEYORS, 
AUSTRALIA. A. J. Lines. The Australian 
Surveyor, Vol. 14, No. 5, March 1953. (Review 
of the past year which marked the first year of 
the operation of the Institution of Surveyors, Aus- 
tralia, on a Commonwealth basis. ) 

THIRTEENTH ANNUAL MEETING AND 
EXHIBIT OF THE AMERICAN CONGRESS 
ON SURVEYING AND MAPPING, Washing- 
ton, D. C., March 1953. J. Vance Dobbin 
(Chairman, Annual Meeting Publicity Commit- 
tee, ACSM.) Bulletin Geodesique, New Series, 
No. 28, June 1953. 

TOUGH SURVEY. J. H. Creed. Califor- 
nia Highways and Public Works, Vol. 32, Nos. 
9-10, September—October 1953. (Informal ac- 
count of difficulties in surveying through thick 
growth and swamp areas for realignment of por- 


tion of old Bridgeport road in Mono County, 
Calif. ) 


DEVELOPMENT OF YADKIN RIVER 
BASIN. Brig. Gen. Charles G. Holle, Division 
Engineer, South Atlantic Division, C. of E., North 
Carolina Engineer, Vol. 10, No. 1, October, 1953. 
(Presented at the summer convention, North 
Carolina Society of Engineers, Asheville, July 
30-31, Aug. 1.) 

THEY KEEP YOU POSTED ON ROCKS 
AND SHOALS. Pete Noyes. All Hands, (The 
Bureau of Navy Personnel Information Bulletin). 
No. 441, November 1953. (Brief review of the 
work of the Navy Hydrographic Office, its history, 
and the establishment of a branch office at Yoko- 
hama. 


CENTER VS. CENTRE. H. F. Raup. 
Names, Vol. 1, No. 4, December 1953. (Dis- 


cusses variations in the spelling of the place name 
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prefix “center” appearing on maps over a long 
period cf years. ) 

THE PROBLEM OF A NATIONAL GA- 
ZETTEER. Lewis Heck. Names, Vol. 1, No. 
+, December 1953. (Estimates that the long- 
discussed project for a national gazetteer would 
involve the listing of approximately 1,000,000 
United States place names. ) 

W. L. G. JOERG, 1885-1952. Herman R. 
Friis. Annals of the Association of American 
Geographers, Vol. 43, No. 4, December 1953. 
(An annotated biographical study of the late 
distinguished geographer, map authority, and 
Chief of the Cartographic Records Branch of 
the National Archives, accompanied by a bibliog- 
raphy of his published works, papers, and works 
for which he was editorially responsible. ) 

RESHAPING PUBLIC LAND POLICY. 
‘Orme Lewis. Our Public Lands, Vol. 4, No. 1, 
January 1954. (Discussion of six major goals 
in the reorganization of public lands adminis- 
tration. ) 


PETROLEUM IN CALIFORNIA. (Staff 
production.) Mineral Information Service, Vol. 
7, No. 1, January 1, 1954. (It should be noted 
that the Mineral Information Service frequently 
includes information other than the lead title sug- 
gests. Current mapping in California is an ex- 
ample. This publication, which may be of in- 
terest to many members of ACSM, is distributed 
without cost on request to the Department of 
Natural Resources, Division of Mines, Ferry 
Building, San Francisco 11, Calif.) 

CONFEDERATE MAP SUPPLY. James L. 
Nichols. The Military Engineer, Vol. 46, No. 
309, January-February 1954. (Historical ac- 
count of Confederate mapping including the 
many difficulties encountered from the beginning 
and how, ultimately, the problem was solved by 
photography. ) 


Cartography 


MAPS OF THE PHILIPPINE ISLANDS. 
Capt. Earle A. Deily, USC&GS, The Journal of 
the Coast and Geodetic Survey, No. 5, June 1953. 
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SURVEYING AND MAPPING NEWS 


(Historical account of mapping in the Philippine 
Islands from earliest times to the present; illus- 
trated with a number of facsimilies of historical 
maps. ) 


A NEW AERONAUTICAL PLOTTING 
CHART. T. Freer. The Journal of the Insti- 
tute of Navigation, Vol. 6. No. 4, October 1953. 
(Describes design of new type plotting chart to 
assist navigators of high-speed aircraft.) 

LOOKING TO THE FUTURE IN PHOTO- 
GRAMMETRY. John V. Sharp. The Cana- 
dian Surveyor, Vol. 11, No. 6, October 1953. 
(Discussion of limitation in all components of 
the photogrammetric method and of general 
progress made in the field.) 


AN AVERAGE SLOPE MAP OF KANSAS. 
Wesley Calef and Robert Newcomb. Annals of 
the Association of American Geographers, Vol. 
43, No. 4, December 1953. (Discussion of 
method in the little-developed practice of apply- 
ing statistical methods to terrain description. ) 


THE RELIABILITY FACTOR IN THE 
DRAWING OF ISARITHMS. David I. Blum- 
enstock. Annals of the Association of American 
Geographers, Vol. 43, No. 4, December 1953. 
(A study of method, with illustrations of the 
various effects, in compiling an isarithmic map of 
mean July temperatures in the State of Kansas.) 


THE LANGUAGE OF MAPS. J. M. Blaut. 
The Professional Geographer, Vol. 6, No. 1, Jan- 
uary 1954. (Points out some of the serious limi- 
tations of cartographic presentation but does not 
minimize the importance of maps to the science 
of geography. ) 


THE DOT PLANIMETER, A NEW WAY 
TO MEASURE MAP AREA. Walter F. Wood. 
The Professional Geographer, Vol. 6, No. 1, Jan- 
uary 1954. (Suggests a device for measuring 
map area “which will overcome both the mechan- 
ically originated shortcomings of the mechanical 
planimeter and the psychological ones of the 
square counting method.” ) 


BULKY BLUEPRINTS GO MODERN 
WITH CHANGE TO MULTILITH. Anony- 
mous, submitted by Portsmouth Naval Shipyard. 
Bureau of Ships Journal, Vol. 2, No. 10, Feb- 
ruary 1954. (Describes economy of space ef- 
fected by making use of multilith reproductions. ) 


Control Surveys 


BAROMETRIC LEVELLING. Maj. H. F. 
Eggeling. The Australian Surveyor, Vol. 14, 
No. 5, March 1953. (Describes methods of 
using aneroid barometers in operation in Snowy 
Mountains Hydro-Electric Authority to obtain 
vertical control of air photography with a mini- 
mum of cost and in a minimum of time.) 

THE ECONOMY OF THE CONTROLLED 
SURVEY. Hugh C. Mitchell, The Military En- 
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gineer, Vol. 46, No. 309, January-February 1954. 
(Discusses the value of controlled surveys when 
based on the national triangulation net and sug- 
gests the desirability of establishing State offices 
of surveys and maps. ) 


AERIAL RECONNAISSANCE FOR TRIAN- 
GULATION IN THE TROPICS. W. F. Co- 
thern, Inter-American Geodetic Survey. The 
Journal of the Coast and Geodetic Survey, No. 
5, June 1953. (How reconnaissance by aircraft, 
and especially helicopters, helps overcome the 
difficulties of negotiating jungle and difficult 
terrain. ) 


PRELIMINARY ADJUSTMENT OF SHO- 
RAN AND EPI OBSERVATIONS IN THE 
BERING SEA. Buford K. Meade, USC&GS. 
The Journal of the Coast and Geodetic Survey, 
No. 5, June 1953. (This, a companion article 
to the one by Captain Pierce cited below, tells 
briefly of the mathematical work done and in- 
cludes tables showing corrections of measured 
lengths, measurements compared with computed 
lengths of different methods, and mean lengths 
and corrections. ) 


DATUM CONNECTION TO THE BERING 
SEA ISLANDS. Capt. Charles Pierce, USC&GS. 
The Journal of the Coast and Geodetic Survey, 
No. 5, June 1953. (Employment of the Elec- 
tronic Position Indicator to overcome difficult 
conditions of weather and distance in establish- 
ing long lines of triangulation to close an im- 
portant gap in the Alaska-Bering Sea scheme.) 

A SIMPLIFIED ANALYTICAL METHOD 
FOR THE ADJUSTMENT OF AERIAL TRI- 
ANGULATION. R. J. Owen. New Zealand 
Surveyor, Vol. 20, No. 10, August 1953. (De- 
scribes method used in connection with Wild A5 
and A6 stereo-plotting machines. ) 


PRECISE LEVELLING IN NEW ZEALAND. 
A. Reid. New Zealand Surveyor, Vol. 20, No. 
10, August 1953. (Largely a discussion of speci- 
fications, methods, and procedures. ) 

SHORAN OPERATIONS IN CANADA. 
The Canadian Surveyor, Vol. 11, No. 6, October 
1953. Part I, SHORAN SURVEY OPERA- 
TIONAL ORGANIZATION, F/O R. A. Saun- 
ders, R.C.A.F.; Part Il, SHORAN GEODETIC 
OPERATIONS, W. J. MacLean, Geodetic Sur- 


vey of Canada. 


A PROPOSED TECHNIQUE FOR REDUC- 
TION OF SHORAN DATA TO GEODETIC 
DISTANCES. Warren L. Godson. Transac- 
tions of the American Geophysical Union, Vol. 
34, No. 5, October 1953. (Develops formulas 
adapted to the rapid slide-rule computation of 
the difference, geodetic distance minus shoran 
measurement. ) 


Education 


AN IMPROVED CURRICULUM FOR 
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CARTOGRAPHIC TRAINING AT THE COL- 
LEGE AND UNIVERSITY LEVEL. George 
F. Jenks. Annals of the Association of American 
Geographers, Vol. 43, No. 4, December 1953. 
(Results of an analysis of the deficiencies and 
needs of cartographic education based on a year 
of extensive study and many interviews with em- 
ployers of cartographers and educators. A sub- 
ject matter check list of cartography for use in 
planning curricula is added.) 


Topography 


USE OF THE HELICOPTER FOR TOPO- 
GRAPHICAL MAPPING SURVEYS. . & 
Atkinson. The Canadian Surveyor, Vol. 11, No. 
6, October 1953. (An account of operations in 
the more inaccessible areas of Canada. ) 


Instruments 


UN NOVEAU STEREOSCOPE D’INTER- 
PRETATION, LE O. D. S. S. R. Roelofs. 
Photogrammetria, Vol. 9, No. 4, 1952-1953. 
Description of the construction and use of the 
“Old Delft Scanning Stereoscope” produced by 
the Old Delft Company, Delft, Holland. ) 

WHO INVENTED THE SEXTANT? A. 
Cecil Hampshire. Nautical Magazine, Vol. 170, 
No. 5. November 1953. (A summary of the 
18th century controversy over the claims of Had- 
ley, the Englishman, and Godfrey, the American. ) 


A NEW GEODETIC LEVEL ROD. Douglas 
L. Parkhurst, USC&GS. The Journal of the 
Coast and Geodetic Survey, No. 5, June 1953. 

Describes an improved level rod and new meth- 
ods of its construction, marking, and calibration. ) 


THE WILD T-O AS A MAGNETIC IN- 
STRUMENT Comdr. Edward B. Brown, 
USC&GS. The Journal of the Coast and Geo- 
detic Survey, No. 5, June 1953. (Describes 
experiments with use of the instrument as an 
improvised compass during the work of the In- 
ter-American Geodetic Survey. ) 


SOME REQUIREMENTS FOR AERIAL 
SURVEY CAMERAS. PP. D. Carman. The 
Canadian Surveyor, Vol. 11, No. 6, October 
1953. Points out that errors from aerial survey 
cameras and from unsuitable conditions of their 
use cause waste and inaccuracy in the prepara- 
tion of maps and discusses how the sources of 
these errors can best be reduced by the proper 
construction and use of the camera and its auxil- 
iary equipment. 


GESCHICHTLICHES VOM MAGNET- 
KOMPASS. W. Schleif. Der Seewart (Nau- 
tische Zeitschrift fur die Deutsche Seeschiffahrt, 
Hamburg), Band 14, Heft 6, December 1953. 
(Historical notes on early German compass mak- 
ers. ) 
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NAVAL COMPASSES IN 1707. Comdr. W. 
E. May. The Journal of the Institute of Navi- 
gation, Vol. 6, No. 4, October 1953. (Describes 
a contemporary study of the defects and merits 
of various compasses in use at the time. 


JEAN ROTZ AND THE VARIATION OF 
THE COMPASS, 1542. E.G. R. Taylor. The 
Journal of the Institute of Navigation, Vol. 7, 
No. 1, January 1954. (Early investigations of a 
troublesome phenomenon. ) 


Property Surveys 

THE EXPANDING SURVEY FIELD: IM- 
PRESSIONS AND SUGGESTIONS. G. C. 
Irving. The Australian Surveyor, Vol. 14, No. 5, 
March 1953. (Talk given before Brisbane Divi- 
sion, ISA, devoted largely to improved standards 
and expanded opportunities for licensed land 
surveyors. 

ETUDE SUR LE STATUT DU GEOMETRE 
DANS LES DIFFERENTS PAYS: TITRE 
TROISEME, PARTIE III: L’AMERIQUE. 
CHAPITRE I: L’ARPENTEUR-GEOMETRE 
AU CANADA. (Study on the Status of Sur- 
veying in Different Countries: Section Three, 
Part III: America. Chapter I: The Land Sur- 
veyor in Canada. Paul Terlinck. Le Geo- 
metre-Expert @ Geometre Architecte Indepen- 
dant (Belgium), No. 43, September—October, 
1953. (Entire issue devoted to the legal and 
social position, education, work, and associations 
of Canadian surveyors. 


. THE GRANTING OF LANDS AND SUR- 
VEYING PROBLEMS IN NOVA SCOTIA. 
Reginald E. Dickie. The Canadian Surveyor, 
Vol. 11, No. 6, October 1953. (Historical ac- 
count of early land surveying in Nova Scotia with 
interesting commentaries on the degree of re- 
liability of various well-known old-time  sur- 
veyors. 


A REALISTIC LOOK AT SMALL TRACTS 
Karl S. Landstrom. Our Public Lands, Vol. 4. 
No. 1, January 1954. (Cites the large public 
demand for small tracts of public land and gives 
a brief résumé of what is actually available. 

SPEEDY SERVICE ON PATENTS. James 
A. Barr. Our Public Lands, Vol. 4, No. 1, Jan- 
uary 1954. (Describes steps taken to expedite 
the issuance of land and mineral patents. 


BOOKS AND PAMPHLETS 


MAPS AND DIAGRAMS: THEIR COM- 
PILATION AND CONSTRUCTION. 
John Monkhouse. 
Ltd., 1952. 330 pp. 

SURVEY DEPARTMENT REPORT FOR 
THE FINANCIAL YEAR 1952-53. 
Department, Kingston, Jamaica. 
grams. 


Francis 
London, Methuen ©& Co., 
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A SELECTED BIBLIOGRAPHY OF SOUTH- 


ERN CALIFORNIA MAPS. Edward _L. 
Chapin, Jr. Berkeley, University of California 
Press, 1953. 142 pp., map. 


MOTORING TO MEXICO. Travel Divi- 
sion, Pan American Union. Washington, D. C., 
14th edition revised, October 1953, 54 pp., 25 
cents. Compilation of information on highways 
and facilities for the motorist with highway strip 
maps accompanied by terrain profiles. ) 

SIMPLIFIED DRAFTING PRACTICE: A 
MODERN APPROACH TO INDUSTRIAL 
DRAFTING. William L. Healy. New York, 
John Wiley & Sons, Inc. 1953. 156 pp. 


A MANUAL ON THE AIRPHOTO INTER- 
PRETATION OF SOILS AND ROCKS FOR 
ENGINEERING PURPOSES. Purdue Univer- 
sity. Joint Highway Research Project. Lafay- 
ette, Ind., 1953. 206 pp. 


MAP INTELLIGENCE. U. S. Army Map 
Service. AMS Training Aid No. 6) Washing- 
ton, 1953. 417 pp. 


SURVEY OF KENYA ADMINISTRATION 


DISTINCTIVE 


For the reader’s convenience, the addresses 
of publishers and prices of maps are given 
where this information is available-—Eprror 


The Americas (1 : 12,500,000) is the title of 
a new physical-political map of North and South 
America prepared by the American Geographical 
Society of New York and printed in 1953 by A. 
Hoen & Co., Inc., Baltimore. The map is based 
upon the Society’s 107-sheet Millionth Map of 
Hispanic America, and its Map of the Americas 
(1 : 5,000,000), as well as aerial photographs 
and recent findings of explorers, missionaries, and 
scientists. The bipolar oblique conic projection, 
devised by O. M. Miller and William Briese- 
meister of the A. G. S. Staff, reduces to a mini- 
mum distortion of the land masses. Physical fea- 
tures, political cities and 
roads, railroads, and airports are shown on this 
10-color map. “Cities and transport,” agricul- 
tural land use,” “‘moisture regions,” and “natural 
vegetation” are the subjects of four small inset 
The map of The Americas, which meas- 
ures 51 by 34 inches, may be ordered from the 
Society (Broadway at 156th Street, New York 
City) at $2.50 (folded), $3.00 (rolled), or $3.50 
(waterproof latex paper). Fellows of the A. G. 
S. may deduct 25 percent from the above prices. 


boundaries, towns, 


maps. 


American Indian Tribal Areas is the title of 
a small pictorial map copyrighted in 1953 by 
Garner Parker Dicus of Puente, Calif. It shows 
“the different cultural areas of the American In- 
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REPORT 1952. Colony and 
Kenya, Nairobi, 1953. 
maps. 

MAPS AND THEIR MAKERS, AN INTRO- 
DUCTION TO THE HISTORY OF CAR- 
TOGRAPHY. Gerald Roe Crone. London, 
Hutchinson’s Universal Library, 1953. 181 pp. 

THE GEOGRAPHICAL INTERPRETA- 
TION OF TOPOGRAPHIC MAPS. London, 
George Harrap and Co., Ltd. 1953. 309 pp. 


A HISTORY OF CIVIL ENGINEERING: 
AN OUTLINE FROM ANCIENT TO MOD- 
ERN TIMES. Hans Straub; English transla- 
tion by E. Rockwell. Leonard Hill, Ltd., Lon- 
don. (1953). 258 pp. (First published in 
German in Basel, 1949.) 

THE ART OF HAND LETTERING. 
Wotskow. Watson-Guptil Publications, New 
York 18, N. Y. 320 pp., $6.00. 

MAPS AND MAP MAKERS. 
Crown Publishers, New York. 
104 maps, $7.50. 


Protectorate of 
17 pp. tables, 3 progress 


Helen 


R. V. Tooley. 
Revised edition, 


—Lyman D. Lynn 


RECENT MAPS 


dian,” as well as the eight major language groups. 
The map is decorated with drawings of various 
Indian types, dwellings, activities, and symbols. 
It measures approximately 12 by 17 inches. No 
scale is given. 


The Missouri Division of Resources and De- 
velopment issued in 1953 a series of maps pre- 
senting various aspects of the resources, popula- 
tion, and economic activities of the State. Popu- 
lation Trends by Counties, 1890 to 1950, presents 
a population curve for each county, highlighting 
with red overprinting those counties which had 
a smaller population in 1950 than in 1890. This 
map, smalier than the others in the series, is at 
the approximate scale of 1 : 1,300,000 and meas- 
ures 16% by 20% inches. 

The scale of the five other maps is 1 : 750,000 
with dimensions of 27 by 31 inches. They feature 
the following information: 

Population of Cities and Towns is shown on 
a map outlining county boundaries and identify- 
ing county seats. 

Electric Transmission Lines, January 1, 1951, 
shows also power plants and substations. Com- 
munities served from “system owned by trans- 
mission company,” “system owned by municipal- 
ity,” and “from locally owned private distribution 
system” are identified with different symbols. 

Water Resources gives “ground water charac- 
teristics’ for different parts of the State as well 
as “minimum stream flow in gallons per day” of 
surface waters. 
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Railroad Junction Map, April 1, 1953, “shows 
all railroads and all junction points at which 
there are track connections for interchange of 
carload freight,” as well as mileage between junc- 
tion points. 

Gas and Oil Pipe Lines, January 1, 1951, 
traces existing and proposed lines as well as iden- 
tifying cities served by natural gas or artificial 
gas. 


A map locating the Oil and Gas Fields of 
Ohio, at the scale of 1 inch to 6 miles, was pub- 
lished in 1953 by the Division of Geological Sur- 
vey of the [Ohio] Department of Natural Re- 
sources. Gas pools are marked in red and oil 
pools in green. Each pool is identified with a 
number on the map, and the numbers are keyed 
to names on a list of all pools. The list also gives 
the year of discovery, the producing sand, and 
the average depth of the pool. The map was 
compiled by Robert L. Alkire from data received 
through the cooperation of several oil and gas 
companies operating within Ohio. 
of the map are 52 by 394 inches. 


Measurements 


Wyoming Oil and Gas Map is published by 
Hotchkiss Mapping Co., 4055 Fox St., Denver 
16, Colo. It shows the major structural basins 
of the State, oil fields, gas fields, oil and gas 
fields, oil and natural gas pipelines, dry and aban- 
doned oil and gas wells, roads and railroads, and 
towns and cities. A table locates pools by coun- 
ties and latitude and longitude, identifies them 
as oil or gas producers, and names the producing 
horizon for each. The map scale is 1 : 1,000,000 
and the dimensions of the sheet are approxi- 
mately 22 by 24 inches. 


A new planning Map of the City of New York 
was compiled in the [New York City] Depart- 
ment of City Planning, September 1952. All five 
boroughs of the city are embraced by the map 
which is at the scale of 1 inch to 2,000 feet. It 
is printed on four sheets each of which measures 
+1 by 20% inches. Existing and proposed parks 
and parkways, public housing, title 1 housing, 
private housing, incinerators, sewage disposal 
plants, expressways, and rapid transit lines are 
shown. 


Louisville and Vicinity is one of the more re- 
cent of the urban area maps prepared by the 
U. S. Geological Survey in cooperation with vari- 
ous city, county, and State agencies. Printed at 
the scale of 1 : 24,000, the map shows the street 
pattern of Louisville and its suburban areas, as 
well as for the smaller urban centers of New 
Albany and Jeffersonville, Ind., on the north 
bank of the Ohio River. Showing as they do 
many recognizable cultural features, as well as 
the topography of the land, these urban area 
maps are helpful aids in teaching urban and cul- 
tural geography, and extremely valuable to city 
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planners and real estate developers. The Louis- 
ville and Vicinity map, which measures approxi- 
mately 42 by 38 inches, may be ordered from the 
U. S. Geological Survey, Washington 25, D. C., 
the Indiana Department of Conservation, Indi- 
anapolis, and the Kentucky Agricultural and In- 
dustrial Development Board, Frankfort, Ky. 


The Geological Survey of Canada [Department 
of Mines and Technical Surveys] published in 
1953 a map entitled Southwestern Ontario Prin- 
cipal Oil and Natural Gas Fields. In addition 
to delimiting the fields, it shows natural gas 
pipelines, compressor stations, main highways, 
county and township boundaries. The map was 
prepared by B. V. Sanford and A. Larochelle, 
with cartography by the Geological Cartography 
Division. There are eight enlarged inset maps 
of the major fields. The map measures 27'/2 by 
38 inches and is at the scale of 1 : 380,160. 


The map supplement to the March 1954 issue 
of the National Geographic Magazine is entitled 
West Indies, but it includes in addition to these 
islands most of the Caribbean Sea, southern Flor- 
ida, northern South America, and parts of Central 
America. Measuring 3712 by 29 inches, the map 
is at the scale of -1 : 3,500,000. Bordering the 
main map are thirty large-scale insets of major 
islands, island groups, and cities. In addition to 
presenting the standard physical and cultural 
data for the land areas, the West Indies map 
gives some 1,700 soundings in the water areas, 
as well as ocean currents, prevailing winds, and 
depth contours. 


International railroad freight lines of western 
Europe are featured on a map entitled Interna- 
tionale Giiterverkehrskarte compiled by the Ger- 
man Federal Railways and published, in 1953, by 
the Bundesbahndirektion, Wuppertal, Germany. 
Main lines, secondary lines, and ferry boat lines 
are differentiated, and stations and seats of rail- 
way directions are located. The map is at the 
scale of 1 : 3,500,000 and measures approxi- 
mately 31 by 41 inches. The Scandinavian coun- 
tries and the Saar district are shown on inset 
maps. Legends are given in German, English, 
French, and Italian. 


The navigable waterways of France and their 
connections with the water routes in Belgium, 
Holland, and Germany are presented on Carte 
des Voies Navigables Frangaises en Liaison avec 
les Canaux Belges, Hollandais et Allemands. It 
was published in 1951, at the scale of 1 : 800,- 
000, by L’Union Fedéral des Chambres Syndi- 
cales de Courtiers de Fret de France, 45 Quai des 
Grands Augustin, Paris 6, France. The map is 
printed on four sheets each approximately 32 by 
27 inches in size. Distances in kilometers are 
marked along the waterways, which are classified 
according to depth by distinguishing symbols and 
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colors. Enlarged inset maps give details of the 
navigable waterways around the larger urban 
centers. 


Interesting French election statistics are pre- 
sented in the Carte des Elections Legislatives du 
17 Juin 1951. Pie-graphs, graduated according to 
registered voting population, give the propor- 
tionate vote cast for the six major political par- 
ties, as well as the percentage of abstentions and 
void ballots by cantons, for the election in ques- 
tion. Enlarged insets give the same data for 
Paris and the Department de la Seine. The 
map was prepared by the Direction de la Docu- 
mentation, Secrétariat Général du [French] Gou- 
vernement, and printed in 1953 by l'Institut Géo- 
graphique National. It is on two sheets each 
measuring 27 by 39 inches. The 
1 : 1,000,000. 


scale is 


Drs. Arthur Geddes and L. Dudley Stamp have 
prepared a map designed to show the present 
state of knowledge concerning the vegetation of 
Scotland. It is entitled Vegetation Reconnais- 
sance Survey of Scotland. In addition to various 
types of vegetation, the map shows improved 
land and principal urban areas. A small inset 
map indicates relative reliability of data for vari- 
ous sections of the country. The main map is at 
the scale of 1 : 625,000 and measures 211% by 
40 inches. It was printed and published in 1953 
by the Director General of the [British] Ordnance 
Survey, Chessington, Surrey. 


A map of The Nile Basin, extending from 5 
South Latitude to the Mediterranean Sea and 
from approximately 18° to 42° East Longitude, 
was published in 1952 by the Survey of Egypt. 
Genera: -d relief is portrayed by contours and 
altitude tints. Cultural features mapped include 


‘ 


towns, railways, international boundaries, 
marshes, swamps, and principal roads. The scale 
is 1 : 7,500,000 and the measurements are 32/2 
by 134 inches. 


The mean annual rainfall of Tunisia for the 
years 1900 to 1940 is presented on the Carte des 
Précipitations published in 1949 by the Ministry 
of Agriculture, Government of Tunisia. The 
map, printed on three sheets each measuring 25 
by 37 inches, was compiled by H. Gaussen and 
A. Vernet, and printed by the [French] Institut 
Géographique National, 136 bis, Rue de Gre- 
nelle, Paris (VIIe). Thirteen rainfall intensi- 
ties, ranging from below 100 millimeters to above 
1,500 millimeters, are indicated in graded col- 
ors. The map is at the scale of 1 : 500,000. 


The Geological Section, Mines Department, 
Perth, West Australia, published, in 1950, a Ge- 
ological Sketch Map of Western Australia at the 
scale of 1: 2,534,400. It is printed on two 
sheets each approximately 25 by 36 inches. Fif- 
teen geological series, ranging in age from pre- 
Cambrian to Quaternary, are identified. Dia- 
grammatic geological sections through the north- 
ern and southern portions of Western Australia 
accompany the map. 


Trengganu Land Utilization Map is a detailed 
presentation of the major aspects of land use in 
Trengganu province on the eastern coast of Ma- 
laya. At the scale of 1 : 190,080 it shows, in ad- 
dition to land utilization, various classes of roads, 
rivers and streams, administrative divisions and 
centers, state land, and forest reserves. The map, 
which is on two two sheets each measuring 27'/2 
by 33 inches, is a 1953 publication of the Survey 
Department, Federation of Malaya. 

Wa.terR W. Ristow 


‘ 2 


The Canadian Surveyor Gets New Look 


NEW and extremely attractive cover page 
| Sel now graces The Canadian Sur- 
veyor, beginning with the issue of January 1954. 
The new cover lends emphasis to the message 
from President A. Milne Floyd of the Canadian 
Institute of Surveying and Protogrammetry, 
printed in the same issue under the sub-title 
“Let’s Be Smart Professionally.” 

“Perhaps too many of us,” says Mr. Floyd, 
“are apt to float along on the human tide, tak- 
ing things more or less as they come and not 
struggling too much until we are in a jam. I 
say let’s be smart and anticipate some of these 
difficulties before they arise. It is extremely 
important to be smart in all stages and phases of 


survey work. Surveys are scientific collections 
of information necessary for the 
land subdivision, the building of power projects, 
the making of maps, and many other uses. 
“Smart charts and 
maps. Accurate maps may be the means 
of saving the lives of lost travellers, guiding a 


purpose_ of 


surveys mean accurate 


strayed aircraft back on the beam, or a ship 
back on course. 

“The development of Canada, with accent on 
our mineral wealth, depends upon availability 
of accurate maps. 

“Let us .. . be smart professionally and set 
the standards for others, who come after us, to 
emulate.” 








Books in Review 


ATLAS OF SWEDEN. — Subscription 
price is 20 Swedish Krona (approximately 
$4.00) per fascicule (i.e., 6 maps with text) , 
plus costs of special wrapping and postage. 
Orders may be placed with the General- 
stabens Litografiska Austalts Forlag, Stock- 
holm 16, Sweden. 


The foreign and domestic policies of a na- 
tion are based, to a greater or lesser degree, upon 
the national and cultural resources with which 
the country is endowed. Maps constitute one 
of the simplest and most lucid media for show- 
ing the That 
this fact is recognized by most of the world’s na- 


distribution of such resources. 
tions is apparent in the number of physical and 
economic maps which are published by official 
mapping organizations in most of the countries 
of the world. 

In a number of countries, series of distribu- 
tional maps have been prepared in accordance 
with standard specifications and published in 
Such “national” or 


atlas format. “single coun- 


try” atlases present the various aspects of a 


nation’s land, people, and economic activities 
in a convenient and compact form. By present- 
ing various phenomena and data on maps of 
uniform scale and format, it is possible to com- 
pare different distributional patterns and to ar- 
rive at generalized conclusions. 

Denmark, Egypt, Finland, 


France, Italy, and Mexico are among the coun- 


Czechoslovakia, 


tries which have published distinctive national 
atlases during the past twenty years. Similar 
atlases are under consideration or in progress in 
Among the latter is the Atlas 
of Sweden currently in production under the 
editorial direction of Svenska Sillskapet for 
Antropologi och Geografi. 


other countries. 


Cartography, repro- 
and printing are entrusted to AB 
Kartografiska Institutet, Esselte Ab, Stockholm, 
Sweden 


duction, 


Che Svenska Sillskapet, the oldest and largest 
geographical association in Sweden, has been 
planning the publication of a national atlas for 
a long time. Aided by grants from the Swedish 
government and from the Knut and Alice Wal- 
lenburg Foundation, and support from various 
individuals, the Society 
was able to begin work on the atlas at the close 
of World War II. 

The atlas project is under the direction of an 
editorial committee whose members are C. J. 
Anrick, Secretary of the Swedish Touring Club; 


business concerns and 


cial 


Gerd Enequist, Professor of Geography, Upsala 
University; Ivar Professor of Eco- 
nomic Geography and Principal of the Stock- 
holm School of Economics; and Magnus Lind- 
quist, Editor-in-Chief. 


Hégbom, 


The committee has the 
active collaboration of several agencies of the 
government and various subject specialists. 

In compiling the atlas, the editorial com- 
mittee aims to present the basic facts within 
each of the various sections and to satisfy practi- 
interests as well as the needs of 
The Atlas of Sweden is de- 
signed to present a description in maps and text 


cal economic 
the pure scientist. 


of the natural features, population, and economy 
of Sweden. 
comprise a concentrated and graphic survey of 
Swedish 


When completed the atlas will 


the foundations on which the com- 
munity rests. 

The Atlas of Sweden, as planned, will in- 
clude 150 pages of maps and 300 pages of text 
and will be 
Some 1,000 maps, 
varying in scale from 1:2,000,000 to 1:12,000,- 
000, will be The maps will be ar- 
ranged under the headings of Geophysics and 
Meteorology Hydrology, Flora 
and Fauna, Population, Agriculture, Forestry, 
Industry, Communications, Trade, Finance, So- 
Cultural Politics, 


Swedish with English summaries 
34 by 43 centimeters in size. 


included. 


Geology, and 


Conditions, Conditions, 
and History. 

The atlas is being issued in parts, each part 
comprising six pages of maps with descriptive 
text. Two parts were issued in 1953 including 
plates 15-16, 25-26, 29-30, 31-32, 61-62, and 
63-64. Each subscriber will be provided with 
a leather-bound filing box in which the loose 
maps may be preserved. While the publishers 
suggest that the plates may be permanently filed 
in the box, many libraries will no doubt prefer 
to bind the atlas when all the plates have been 
received, 

WALTER W. Ristow 
The Library of Congress 


AMERICAN GEOGRAPHY: INVEN- 
TORY AND PROSPECT. Edited by Pres- 
ton E. James and Clarence F. Jones. Syra- 
cuse University Press, for the Association of 
American Geographers, Syracuse, N. Y., 


1954. 590 pages. $6.00. 
During the last few years, several notable 


books have been published taking stock of the 
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accomplishments of geographers in the imme- 
diate past. To these can now be added Ameri- 
can Geography: Inventory and Prospect, which 
presents a “progress report on the objectives and 
procedures of geographic research as of January 
1954.” Financially supported by the United 
States Social Science Research Council, Na- 
tional Research Council, and Office of Naval 
Research, “the book represents the combined 
thoughts of hundreds of professional American 
geographers,’ brought together by the Com- 
mittee on American Geography of the Associa- 
tion of American Geographers, who sponsored 
the project. However, the book is not intended 
solely for geographers, but also for workers in 
other disciplines “who may want to know what 
American geographers are thinking and doing 
and what they hope to accomplish.” 

The approach to the inventory is through the 
systematic fields of the subject. Each chapter 
sets forth the views of a group of specialists in a 
phase of geography in which geographers in the 
United States have been actively at work or 
in which “the committee believes it is most 
essential that geographers should work.” Thus 
the vast amount of research which has been 
done on Economic Geography has prompted six 
different treatments, which range from Market- 
ing Geography to the Geography of Transporta- 
tion. At the same time, the book meets the ob- 
vious necessity, in many places, of referring to 
earlier, usually European, work, and in about 
one-third of the twenty-six chapters, some of the 
contemporary work in Canada and other coun- 
tries, is mentioned. 

It is inevitable that certain facets of this many- 
sided discipline will hold greater appeal for 
This reviewer 
found the chapter on Political Geography par- 
ticularly satisfying. 


some readers than for others. 


After a discussion on the 


’ 


nature of the topic, it deals with methods of 
study and the division of the world into political 
units, concluding with the problem of the analy- 
sis of the individual political region. The plea 
for further internal analyses of states, and for 
more attention to such minor organized units 
as townships and parishes, is well presented and 
is a field in which the geographer can contribute 
much to the development of his more immediate 
communities. This chapter also includes a sur- 
vey of boundary studies, which will interest 
some surveyors and professional mapmakers, 
although their attention is more likely to be 
immediately arrested by the sections of the book 
on the Interpretation of Aerial Photographs and 
Geographical Cartography, the documentation 
of which includes many references to Surveying 
and Mapping and Photogrammetric Engineering. 
The illustrations include eight aerial photo- 
graphs, in addition to maps which demonstrate 
the approaches of geographers to specific prob- 
lems. 

The index is rather puzzling as it lists some 
authors to which the text refers as briefly as 
others who are not indexed, and, in one instance, 
Prof. Eva Taylor’s work appears in the index a: 
that of Griffith Taylor. As the book will not 
only become an important reference work but 
also a well-used one, this is a slight, but only a 
slight, blemish. ; 

This year, the Association of American Geog- 
raphers is celebrating its semi-centennial and 
one hopes that its members will accomplish as 
much in the next fifty years as they have done in 
the past. They have set their sights high, and 
in so doing will rally their professional colleagues 
far beyond the borders of their own country. 

NorMANn L, NicHoLson 
Geographical Branch, Department of Mines 
and Technical Surveys, Ottawa, Canada 


* 


Aluminum-Inserted Drawing Paper Offers 
Dimensional Stability 


N aluminum-insert drawing paper, imported 

from West Germany, has recently been re- 
introduced into the American market. The paper 
is made by the Schoeller Paper Mills in seven 
grades, with aluminum sheet inserts varying from 
0.00118 inch in thickness to 0.0394 inch. High- 
quality drawing paper surfaces are permanently 
fused to both sides. Indications are that immer- 
sion in water for some length of time will not 
make the paper peel off the aluminum. Because 


of this permanence of fusion and the inherent 
stability of aluminum, the paper offers a good 
medium for the drawing of original maps and 
plans, where durability, resistance to climatic 
conditions, and dimensional stability are required. 
Other advantages cited by the makers are light 
weight and comparatively low cost. 

The paper is available in sheets of any size up 
to 39 by 48 inches, and rolls up to 36 inches wide 
and 50 yards long, from the Geo-Optic Co., Inc., 


170 Broadway, New York 36, N. Y. 
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This department was inaugurated for the purpose of bringing to the attention of the mem 
bers information pertaining to the availability of maps, surveys, etc., 


with particular emphasis 
on how such material can be procured. 


It is believed that through an interchange and dissemi 
nation of such information maximum benefits will accrue to the surveying and mapping profes- 


son Eprror 


Topographic Maps 
U. S. GEOLOGICAL SURVEY MAPS 


The following quadrangle maps were published by the U. S. Geological Survey be- 
tween December 1, 1953, and February 28, 1954. The list includes newly compiled maps; 
revised maps on which contours and drainage usually are unchanged but the works oi 
man are brought up to date; and series-converted maps which are 15-minute maps pro- 
duced from four 72-minute maps of the same area. The maps are new unless other- 
wise designated by numerical superscript. 

The quadrangle name (in capital letters) is followed by the name of the county 

in upper- and lower-case letters) that contains the place or feature for which the quad- 
rangle is named. 

All maps are available with or without the green overprint that indicates woodland 
These maps show the shape and elevation of the land surface 


represented by contour 
lines, printed in brown 


: works of man, including cities, towns 
and scattered habitations, schools, churches, railroads, roads, boundaries, and place and 
feature names (in black); and woodland areas (in green 
by a red overprint. 


: water features (in blue 


Principal roads are shown 
In areas that have been covered by General Land Office Surveys, 
township and section lines are shown. The State rectangular 


coordinate systems are 
indicated in the margins of the maps. 


An information folder further describing topo- 
graphic maps and symbols is available on request. 

Standard quadrangle maps may be obtained for 20 cents per copy. A discount of 20 
percent is allowed on orders amounting to $10 or more at the retail price. Orders should 
be addressed to the U. S. Geological Survey, Washington 25, D. C.. (o1 


= Denver 15, 
Colo., for maps of areas west of the Mississippi River 





ilabama 


CRAWFORD—Russell 
PHENIX CITY—Russell 


ilaska 

CORDOVA (C-8)*—Third Judi 
cial Division 

HEALY (A-2) “Third Judicial 
Division 

HEALY (A-6) Third Judicial 
Division 

HEALY (B-1)*—Third Judicial 
Division 

HEALY (B-2)*—Fourth Judicial 


Division 
HEALY (B-3)*—Fourth Judicial 
Division 
HEALY (C-3)* 
Division 


Fourth Judicial 


MT. HAYES (A-6) Third Judi 
cial Division 


lrizona 
CANELO PASS—Santa Cruz 
DUQUESNE—Santa Cruz 
ELGIN—Santa Cruz 
FORT HUACHUCA—Cochise 
FORT HUACHUCA NE—Cochis« 
FORT HUACHUCA SW——Cochise 
HARSHAW—wSanta Cruz 
HUACHUCA PEAK-——Cochise 
LOCHIEL SE—Santa Cruz 
MILLER PEAK—Cochise 
MUSTANG MOUNTAINS—Santa 
Cruz 
O'DONNELL CANYON—WSanta 
Cruz 


SONOITA—Santa Cruz 


1E SE—Cochise 
1 SW—Cochise 
irkansas 


BOYD HILL—-Lafayette 
DEWITT!*—Arkansas 
FOUKE—Miller 
GARLAND—Miller 
LEWISVILLE—Lafayette 
OLD TOWN—-Lafayette 
California 
ARBUCKLE—Colusa 
ARROYO GRANDE**—San Luis 
Obispo 
BRANCH MOUNTAIN*—San 
Luis Obispo 
CAYUCOS**—San Luis Obispo 


* Indicates 15-minute quadrangle; all others are 72-minute quadrangles. 


' Indicates a revised map. 


Indicates a series-converted map. 


+ Indicates availability in 


either a contour or a shaded-relief edition. 
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MAP INFORMATION 


CHANCHELULLA PEAK*— 
Trinity 

DIXON—Solano 

FRUTO NE—Glenn 


GRIDL EY—Butte 
HAYFORK*—Trinity 
HONCUT—Butte 
KIRK VILLE—Sutter 
eric HTS LANDING—Yolo 
LA PANZA**—San Luis Obispo 
LIBERTY ISLAND—Solano 
LOS MOLINOS—Tehema 
MANTECA—San Joaquin 
) MAL LL—Colusa 
VHALL—Los Angeles 
NEW HOPE—San Joaquin 
OAT MOUNTAIN—Los Angeles 
ONO*—Shasta 

JERMO*—Butte 








——San Luis Obispo 
'E- —Santa Barbara 
SANBORN SLOUGH—Butte 
SANTA BARBARA*—Santa 
sarbara 
STOCKTON EAST*—San Joaquin 
STON YFORD*—Colusa 
SUTTER CAUSEWAY—Sutter 
TELESCOPE PEAK*—Colusa 
WILLIAMS—Colusa 
WILLOW CREEK*—Humboldt 
WOODY **—Kern ; 
UNION ISLAND—San Joaquin 
California-Oregon 
TULELAKE* 
Colorado 
JULESBURG SE—Sedgwick 
JULESBURG SW—Sedewick 
OVID—Sedgewick 
SQUARE S RANCH—Rio Blanco 
WOLF RIDGE—Rio Blanco 
Connecticut 
DEEP RIVER'—Middlesex 
MOODUS—Middlesex 
STAMFORD—Fairfield 
WESTFORD"—Windham 
Florida 
ALFORD SE—Jackson 
COMPASS LAKE—Jackson 
LAKE WEOHYAKAPK ‘A— Polk 
Idaho 
BIRDING ISLAND—Payette 
WEISER COVE—Washington 
Idaho-Oregon 
OLDS FERRY SE—Washington 
Illinois 
ARROWSMITH*—McLean 
ERIE*—Whiteside 
Iinois-Indiana-Kentucky 
WABASH ISLAND—Union 
Illinois-lowa 
CLINTON—Clinton 
CORDOVA—Rock Island 
Indiana 
BARGERS VILLE—Johnson 
CATLIN—Parke 
FOUNTAINTOWN—Shelby 
LEWIS'—Vigo 
MUNCIE WEST—Delaware 
PENDLETON—Madison 
Kentucky 
AUSTERLITZ—Bourbon 
j 1—Knox 


—Siskiyou 








BILLOWS—Laurel 
BROOKSVILLE acken 
CLEMENTS VILLE—Casey 
CLINTON VILLE—Bourbon 
CORBIN—W hitley 
COWAN—Fleming 
DAVISBURG—Bell 
DAWSON SPRINGS SE— 
Christian 








EQU AL =! 
UNT—Kn 
FRENC HBU RG—Me nifee 
GERMANTOW N—Bracken 
HAIL—Pulaski 
HEIDRICK—Knox 
HOMER Logan 
JUNCTION CITY—Boyle 
EEN E—Jessamine 
sE VE E—Montgomery 
ALY—Laurel 
IV 
0 








y/ERMORE—McLean 
Laurel 
LONDON SW—Laurel 
MANCHESTER—Clay 
MEANS—Menifee 
MOUNT STERLING— 
Montgomery 
ORANGEBU RG—M: ason 
OWINGSVILLE sath 
PERRYVILLE —B soyle 
oeaor ae 
PRESTON—Bath 
RICHMOND NORTH—Madison 
SARDIS—Mason 
SHARPSBURG—Bath 
SHERBURNE—Fleming 
WOFFORD—Whitley 
YOSEMITE—Casey 








Kentucky-Tennessee 
HAMLIN—Callaway 


Kentucky-Indiana 

RISING SUN—Ohio 

UNIONTOWN—Union 
Kentucky-Ohio 

MAYSVILLE WEST—Mason 
Louisiana 

CALHOUN*—Ouachita 

LAKE CATAOUATCHE EAST— 
Jefferson 

LAKE CATAOUATCHE WEST! 
—St. Charles 

NEW ORLEANS EAST—Orleans 

NEW ORLEANS WEST*— 
Jefferson 

RUDDOCK—St. 
Maine 


JO-MARY MOUNTAIN*— 
Piscataquis 


John the Baptist 


Maryland 
ODENTON*—Anne Arundel 
PORT TOBACCO—Charles 
WALKERSVILLE"—Frederick 

Maryland-Virginia 
BUCKEYSTOW N:'—F rederick 
INDIAN HEAD— = a 
MT. VERNON—Fairfa 
POOLESVILLE i—Rentuenerr 

Massachusetts 
QUABBIN RESERVOIR— 

Franklin 
SOUTH GROVELAND—Essex 
WINSOR DAM+—Hampshire 


ep a a apace 
HAVERHILI+—Ess 
NEWBU RYE ORT WE ST"—Essex 
Michigan 
ALLENTON+—St, Clair 
BELLE ISLE—Wayne 
BELLEVILLE*—Wayne 
FLAT ROCK*—Wayne 
GROSSE POINTE*—Wayne 
MEMPHIS—Macomb 
MON ROE—Monroe 
MT. CLEMENS WEST—Macomb 
STONY POINT —Monroe 
WARREN—Macomb 


Michigan Ohio 
ERIE—Monroe 

Missouri 
BOON VILLE—Cooper 
CALIFORNIA NORTH—Moniteau 
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CALIFORNIA SOUTH—Moniteau 
CLARKSBURG—Moniteau 
FORTUNA—Moniteau 
HILLDALE—Howard 
NEW FRANKLIN—Howard 
PRAIRIE HOME—Cooper 
ROCHEPORT—Boone 
TIPTON—Moniteau 

Montana 
BAN NACK—Beaverhead 

7 1AN*—Gallatin 

MAN P ASS" —Gallatin 

CHADBURN—Pa 
DUCK CREEK 


water 
ENNIS*—Park 
GOBBLERS KNOB—Park 
SRS HOT SPRINGS—Park 
IVINGSTON—Park 
MAUDLOW*—Gallatin 
SPRINGDALE—Park 
TOWNSEND*—Broadwater 
Nevada 
BLUE DIAMOND*—Clark 
LAS VEGAS*—Clark 
PINE VALLEY*—Eureka 


New Hampshire-Massachusetts 
AYERS VILLAGE'—Essex 

New Mevzico 
BASIN WELL—Chaves 
DALIES—Valencia 
SPRING—Bernalillo 
WICK—Valencia 
ICE FLAT—Valencia 
rEj—Santa Fe 
LARGO—Valencia 





", ASS*—Broad- 



















VALLE 
WIND MESA—Bernalillo 


New York 
ALEXANDRIA BAY**—Jefferson 
ANTWERP**—Jefferson 
HAMLIN'*—Monroe 
HILTON*—Monroe 
ONTARIO—Wayne 
PALMYRA—Wayne 
SPENCERPORT—Monroe 
WEBSTER —Monroe 
WILLIAMSON—Wayne 

North Carolina 
JACKSON SPRINGS** 
LAURINBURG *4 

North Carolina-South Carolina 
HAMLET**—Richmond 


Ohio 
CANFIELD—Mahoning 
GENOA—Ottawa 
GRAND RAPIDS*—Wood 
LAKE MILTON—Mahoning 
OAK HARBOR—Ottawa 
RENO BEACH —Lucas 
SOUTHINGTON—Trumbull 
WEST FARMINGTON—Trumbull 


Ohio-Kentucky 
MAYSVILLE EAST—Mason 


Moore 
Scotland 








Oregon 
LYONS*—Linn 
Puerto Rico 


BAYANEYHatillo 
CAGUAS'—Caguas 
‘ SY teneee 





ALI ales 
COME RIOW—C omerio 
COROZAL'—Corozal 
FLORIDA—Barcelonita 
A RANJITO—Naranjito 
JTUADO"—Utuado 
A BUCOA—Yabucoa 


Rhode Island 


McIz 


» CAROLINA—Washington 


South Carolina 
EASTOVER*—Richland 








Tennessee 
CHESTNUT BLUFF—Crockett 
COTTAGE GROVE—Henry 
DOVER—Stewart 
FOWLKES—Dyer 
GOODLETTSVILLE—Davidson 
McKINNON—Houston 





Tennessee-Kentucky 


PURYEAR—Henry 

Teras 
AUSTWE E- ic -Refugio 
CEDAR NE ro gorda 
CEDAR LANE NE—Brazoria 
DANCIGER—Brazoria 
DOUGL ASS*—-Nacogdoches 
FORT HOOD**—Coryell 
GATESV al, LE*2—Coryell 
KAMEY Calhoun 
KELL sAY—Calhoun 
KILLE ‘*—Bel 
Li *Y—Wharton 
Li ‘Y SE—Matagorda 
LA ~—Jackson 
L/ Jackson 





MANSON—Jackson 
MARKHAM—Matagorda 
MOSQUITO POINT—Calhoun 
NACOGDOCHES* 
Nacogdoches 
[A—Calhoun 
CE—Wharton 
T COMFORT- 
LELA*—Coryell 
T MANSFIELD—Willacy 
ITRERO LOPENO NW 
Kenedy 
POTRERO LOPENO SW— 
Kenedy 
SEADRIFT—Calhoun 
SLOCUM*—Anderson 


\ 
oR 
N Calhoun 


SOUTH BIRD ISLAND—Kleberg 
TIVOLI SE—Aransas 

TIVOLI SW—Refugio 

TURTLE BAY—Matagorda 


Matagorda 
Utah 


CLAY HILLS 4 SW—San Juan 
SCIPIO NORTH*—Millard 


Utah-Colorado 
SWALLOW CANYON—Daggett 


Vermont 


BOLTON MOUNTAIN— 
Chittenden 
BURL gp te -Chittenden 
ESSEX CENTER—Chittenden 
ESSEX JUNCTION— zhitte enden 
FORT ETHAN ALLEN 
Chittenden 
GEORGIA PLAINS—Franklin 
iILSON MOUNTAIN—Franklin 
INESBURG—Chittenden 
l N’ T INGTON—Chittenden 
IRSON VILLE—Lamoille 
N—Chittenden 
ne MANSFIELD— 
enden 
NT PHILO—Chittenden 
RICHMOND—Chittenden 
UNDERHILL—Chittenden 
WATERBURY—Washington 








Virginia 
GAINESVILLE'—Prince William 
INDEPENDENT HILL—Prince 

William 
JOPLIN—Prince William 
LINCOLN'—-Loudoun 
NOKESVILLE' William 
OCCOQUAN—Prince William 
PURCELLVILLE"—Loudoun 


Virginia-Maryland 





BELVOIR—Fairfax 
LEESBU RG'—Loudoun 
oy ANTICO—Prince William 


VATERFORD"—Prince William 


Virginia-North Carolina 
MILTON*—Coswell 


Virginia-West Virginia 
ROUND HILL’—Loudoun 


Washington 
DEEP LAKE—Stevens 
GILLETTE MOUNTAIN- 
KELLER*—Ferry 
LAKE SHANNON*—Skagit 
LAKE WHATCOM—Whatcom 
SPIRIT—Stevens 
TWIN LAKES*—Ferry 


Stevens 


a {eae 

RIDGE—Fremont 
BUTTE—Fremont 
MIN’ TO -~Natrona 

MIN ae he itrona 

WA TE R—Natrona 
MOUNTAIN—Hot 


1 

TE. WE LL—Fre mont 
TTONWOOD PAS 

COYOTE SPRING st 

DEADMAN BUTTE—Natrona 

DE PASS—Fremont 

ERVAY BASIN SW—Natrona 

‘AS HILLS—Fremont 

J PEAK—Hot Springs 

AYBARN HILL—Fremont 

ILAND—Natrona 

KATES BASIN—Hot Springs 
IVE RANCH—Fremont 

ITE SE—Fremont 

MADDEN—Fremont 

MILES RANCH—Fremont 

PICARD RANCH—Fremont 

RATHBURN RANCH—Hot 
Springs 

RONGIS RESERVOIR—Fremont 

RONGIS RESERVOIR SE— 
Fremont 

SEVENTY-ONE 
Fremont 

SHEEP RIDGE—Hot Springs 

SIOUX PASS—Natrona 

SQUAW BUTTE—Fremont 

SQUAW BUTTE NE—Fremont 

TIN CUP MOUNTAIN—Fremont 

WALTMA N—Natrona 

WALTMAN NW-—-Natrona 

WILDERNESS—Fremont 

WISE FLAT—Fremont 














RESERVOIR— 








In addition to the standard 
series of quadrangle 
250,000) 


maps, 


small-scale (1: maps 


SURVEYING 


AND MAPPING 


of areas in the United States 
and Territories are being pub- 
lished and distributed. Some 
of these maps are published in 
a shaded-relief edition, as indi- 
cated in the list below. They 
may be purchased from the 
Geological Survey for 
per copy. 


50 cents 
the 


series is available on request. 


An index t 


Verico 


1rizona-Sonora, 


SONOYTA?# 


District of Columbia-Maryland- 


Virginia 
WASHINGTON 


Hawaii 


HAWAIT NORTH 
HAWAIL SOUTH 
KAUAI} 
MAUI+ 
OAHU# 


IUlinois-Missouri-Kentucky 
PADUCAH? 

Kansas-Missouri 
JOPLIN? 
LAWRENCE? 

Kansas-Missouri-Nebraska 
KANSAS CITY 

Kentucky-Indiana 
EVANSVILLE? 

Louisiana 
NEW ORLEANS 

Vichigan-Ontario, 
DETROIT 

Vissouri 
JEFFERSON CITY 
SPRINGFIELD? 

Vissouri-Arkansas 
HARRISON# 

New York-Ontario, 
TORONTO 


Canada 





Canada 


Oklahoma-Arkansas 
FORT SMITH? 
Oklahoma-Missouri-Arkansas 
TULSA 
Pennsylwania 
PITTSBURGH 
Pennsylwania-N 
WILLIAMSPORT 
Washington-Oregon 
COPALIS BEACH? 
West Virginia-Ohio 
CHARLESTON} 


jew York 


MISSISSIPPI RIVER COMMISSION MAPS 


Publication of 
sippi River Commission. 
Geological Survey 
a similar manner. 


BRETON ISLAND—Plaquemines, 
La. 


the following quadrangle 


NAPOLEONVILLE"— 
Assumption, La. 


maps has been announced by the Missis- 
These maps are similar to quadrangle maps published by the 
except that they are all in the 15-minute series) and are listed in 
Mississippi River Commission maps are available from the Commis- 


sion office, P. O. Box 80, Vicksburg, Miss., at 20 cents per copy. 


SARDIS—Panola, Miss. 
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Lake Survey Charts 


























Rey Publication of new editions of the following Lake Survey Charts has been announced 
shed ji - ¢ ” > = ° a . > . 
: "’ by the United States Lake Survey of the Corps of Engineers, U. S. Army. Copies of 
as indi- 4 . ° 7 , © . ~¢ . an ae . 
The these charts may be obtained from the U. S. Lake Survey, 630 Federal Building, Detroit 
Vv ° p< ° . - 
- i 26, Mich., at 75 cents per copy. Payment is required in advance by P. O. money order 
0 cents or draft, payable to the Treasurer of the United States 
to the Lake Champlain 705.—Coast chart. Platte Bay, Mich., to Lake 
request 173.—Four Brother Islands to Barber Point, N. Y., Leelanau, Mich., including the Manitou and Fox 
. at 1: 40,000 (October 1953 Islands, at 0,000, with an ineot of Leland, 
Mich., at 1 500 (October 1! ‘ 
Lake Erie 706.—Coast chart. Grand Traverse Bay and Little 
| $2—Coast chart. Sturgeon Point, N. Y., to 13 miles Traverse Bay, Mich., at 1: $0,000, with insets of 
L | east of Erie, Pa., at 1: 80,000, with an inset of Petoskey, Mich., and Harbor Springs, Mich., at 
aryland- Dunkirk Harbor, N. ¥.. at 1:15,000 (December 1: 10,000, and Traverse City, Mich., at 1: 15,000 
(December 1953). 
em “Eric Harbor and Presque Isle, Pa., at 1:15,- 768.—-White Lake, Whitehall, ane Montague, Mich., 
000 (October 1953). __at 1: 10,000 (January 1954). 
342,.—Ashtabula Harbor, Ohio, at 1:5,000 (October 777 = Portage Lake, Mich., at 1:10,000 (January 
1953). ad , 2 a . 
346 re rport Harbor, Ohio, at 1:8,000 (October 739.—L ake Charlevoix, Mich., at 1: 30,000, with an 
er <i wih — ae, 8 siekecantiads of Charlevoix, Mich., at 1: 10,000 (October 
363. Huron Harbor, Ohio, at 1:5,000 (October 
95 
195: Lake Ontario 
id Lake Michigan 24.—Coast chart. Braddock Point, N. Y. to Thirty 
76.—Coast chart. South Haven, Mich., to Benona, Mile Point, N. Y., at 1: 80,000 (October 1953). 
Mich., at 1: 120,000, with insets of South Haven, 225 Oswego Harbor, N. Y., at 1:10,000 (October 
Mich., at 1:10,000 and Saugatuck, Mich., at 1953). 
1:15,000 (December 1953). 234.—Sodus Bay, N. Y., at 1: 10,000 (October 1953 
“a 
ny y os 
, 


New Edition of Chesapeake Bay Chart 


da . ) . + ° ° 
HE SECOND EDITION of nautical chart 553 large oystering and fishing industry. Patuxent 
| covering Patuxent River and vicinity, River is located on the western side of the bay, 


Chesapeake Bay, has just been published by the 87 miles above the entrance. 


Coast and Geodetic Survey, U. S. Department Water depths are accentuated on the new 
of Commerce. edition by a blue tint carried to the 12-foot 
mr The new edition was completely recon- curve. Restricted, cable, and pipeline areas 
structed from recent surveys by the Coast and are shown in purple. Lights, beacons, buoys, 
| Geodetic Survey. Hydrographic and topo- and dangers to navigation are corrected for 
graphic details have been extensively revised information received to date of issue. 
nsas and the chart limits extended. Chart 553 can- A continuation of Patuxent River to Notting- 
cels chart 539, previously published. ham is shown as an inset on the chart. Bound- 
Chart 553 is part of a series of 1:40,000 scale ary lines of fishtrap areas are designated. 
charts of the Chesapeake Bay area designed to Roads, railroads, and other cultural features 
provide greater coverage and utilization for are shown. Relief of the land area is indicated 
| the chart user. Chesapeake Bay, which is 170 by contours spaced at 40-foot intervals. 
/ miles in length, is the largest inland body of Copies of the new edition are distributed by 
water on the east coast of the United States. the sales agents, district offices, and the Wash- 
The bay carries a large trade in foreign and ington office of the Coast and Geodetic Survey. 
domestic vessels and is also the center of a The price is $1.00 per copy. 
Missis- P97 & 
by the } 
ted in TIDE TABLES 
mmus- A new edition of tide tables for 1955 for the east coast of North and South America, includ- 


ing Greenland,—Serial No. 771—has recently been issued by the Coast and Geodetic Survey. 
The tables contain full predictions for 44 reference stations and differences and constants for 
about 1,600 stations. 

















Comment and Discussion 
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The pages of SuRvEyiING AND Mappinc are open to a free and temperate discussion of all 


matters pertaining to the interests of the ConcREss. 


It is the purpose of this Department to en- 


courage comments on published material or the presentation of new ideas in an informal way. 


-Eprror 


PRECISION AND ACCURACY 


B. Gousstnsky*—Hugh C,. Mitchell has 
rightly pointed out the importance of discrimi- 
nating between the terms precision and accuracy 
so much used by surveyors. It is evident that 
the two terms do not have the same meaning, 
and that strict definitions should be given 
them. The definitions as given in the U. S. 
Coast and Geodetic Survey Special Publication 
No. 242 are certainly correct and to the point. 

A question arises whether the engineer will 
adhere to these definitions in the course of his 
work and will not use them in a loose way. The 
reason for this doubt lies in the fact that the 
terms originated from everyday life and were 
applied in surveying when it was not yet a 
science, but an art. 

It should be remarked here that this applies 
equally to other languages. Thus in French we 
have precision and exactitude, and in German, 
prazision and genauigkeit. That one and the 
same meaning in different languages is not ex- 
pressed by the same word can be seen from the 


* Survey of Israel, Tel Aviv, Israel 

1MitcHett, Huon C., Precision and Ac- 
curacy, SURVEYING AND Mappinc, October—De- 
cember 1952, pp. 374-375. 


fact that whereas in English one can say precise 
leveling and precise traverses, the corresponding 
expressions in German are prazisionsnivellement 
and genaue polygonisierung. 

It appears necessary, therefore, to apply 
something that is more rigid than a worded 
definition, and that can always be closely as- 
sociated with the term. This can be achieved 
only by giving the definition a mathematical 
meaning. 

In this connection, an example can be given 
from Jordan’s definition of accuracy (genauig- 
keit), which, according to him, is inversely 
proportional to the mean square error, as op- 
posed to weight which is inversely proportional 
to the square of the mean square error.? 

I do not propose to accept Jordan’s defini- 
tion; it has been given only as an example. But 
the question is worthy of consideration. Some 
kind of mathematical definition of the terms 
precision and accuracy is certainly possible, and 
as the term weight, belongs to the same class 
of conceptions, it may also be desirable to define 
it in relation to the other two terms. 


2 JorpAaN, W., Handbuch der Vermessungs- 
kunde, Vol. II, 1920, p. 26. 


Plane Coordinate Intersection Tables 


HE Coast and Geodetic Survey, Depart- 

ment of Commerce, has recently issued 
plane coordinate intersection tables for the 
States of North Dakota, North Carolina, and 
Utah—Special Publication Nos. 309, 310, and 
311. These publications are part of a series 
which will ultimately include all States. Tables 


for Nebraska, Florida, Wyoming, Minnesota, 
and Wisconsin have already been issued. 

The tables, which contain plane coordinates 
for 22-minute intersections of meridians and 
parallels based on the State plane coordinate 
system, are sold by the Superintendent of Docu- 
ments, Washington, D. C. 
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Texas Surveyors Association 


During 1954 the Texas Surveyors Association 
plans to devote considerable time and attention 
to its legislative program in preparation for 
the January 1955 session of the State Legisla- 
ture. In an effort to secure enactment of the 
proposed Registered Land Surveying Act at this 
session, the association has engaged an attorney 
to redraft the bill and to advise and work with 
the association. 

The Association, through its Ethics and Fair 
Practice Committee, is also working on a draft 
of suggested rules of practice for land surveyors. 


Also under study by a special committee is 


proposal to set up 


the drafting of a a Texas 
3ureau of Surveys and Maps. 

Present membership of the organization 
stands at 400. Efforts are being made to double 
that figure during the year. 

The 1954 officers of the Association include 
E. D. Morse, President; Fred Williamson, First 


Vice-President; Frank T. Drought, Second 
Vice-President; J. D. Freeman, Third Vice- 
President; and William Shirriffs, Secretary- 


Treasurer. 
WILuiAM SHIRRIFFS 


Michigan Land Surveyors Hold Thirteenth 
Annual Conference 


The Thirteenth Annual Conference of the 
Michigan Society of Registered Land Surveyors 
was held at the Morton House in Grand Rapids, 
Mich., on February 18, 19, and 20, 1954. Prof. 
Leo Nothstine of Michigan State College, Presi- 
dent for the past year, presided at the opening 
The agenda consisted of committee re- 
ports and new business. 

The Conference was welcomed to Grand 
Rapids by City Manager M. M. Moore, R.L.S. 
George F. Houndt, representing the General 
Ca-u-lty Line, discussed necessary insurance 
for land surveyors. W. J. Robbins, another 
expert on insurance problems, talked about 
“Errors and Omissions.” 

Ewing Jones, Land Planning Consultant for 
the Federal Housing Administration, gave a very 
interesting talk, illustrated by slides, showing 
the part that the land surveyor should take in 
the planning of subdivisions. 


session. 


A seminar on the preparation and interpreta- 
tion of legal descriptions took up the second 
day of the conference. W. B. Williams, who 
was general chairman of the Conference, acted 
as moderator. Members of the Michigan Bar 
Association, the Michigan Title Association, 
and the American Congress on Surveying and 
Mapping living in the Great Lakes District were 
guest participants in the discussion, together 
with members of the Society. 

Two of the principal speakers at the con- 
ference were John B. Martin, Auditor General 
of the State of Michigan, who explained the 
proposals for revising the State plat law, and 
Sol A. Bauer of Cleveland, Ohio, a Past-Presi- 
dent of the American Congress on Surveying 
and Mapping, who talked on the professional 
aspects of land surveying. 

The conference closed with a final business 
meeting at which new officers were chosen as 
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follows: John McMahon of Detroit, President; 
Wenley Smith of Paw Paw, Vice President; 
Dean Delamater of Cheboygan, Secretary; and 
S. J. E. Lucas of Mio, Treasurer. It was de- 
cided to hold the next Annual Conference at 


SURVEYING AND MAPPING 


East Lansing where the Civil Engineering De- 
partment of Michigan State College 
as host. 


will act 


Georce M. BLEEKMAN 


Conference on Surveying and Mapping in Maryland 


The Maryland Bureau of Control Surveys 
and Maps, in cooperation with the University 
of Maryland, sponsored a conference on Sur- 
veying and Mapping in Maryland on March 3, 
1954, at the University in College Park. 

After the opening of the conference by Dean 
S. S. Steinberg, University of Maryland, the fol- 
lowing discussions were presented: “The Mary- 
land Bureau of Control Surveys and Maps,” by 
George W. Cassell, Bureau of Control Surveys 
and Maps; and “Maryland State Plane Coordi- 
nate System,” by Lansing G. Simmons, U. S. 
Coast and Carroll F. Mer- 
riam, President of ACSM, presented a paper on 
“Preserving the Old Order.” 

During 


Geodetic Survey. 


the afternoon session of the confer- 


ence, a panel discussion was held on “Use of 
Plane Coordinates,” with Draper K. Sutcliffe 
serving as moderator. Members of the panel 
were Richard W. Cooper, Registered Land 
Surveyor; Page F. Hopkins, Maddox and Hop- 
kins Civil Engineers; Thomas B. Howard, Jr., 
J. Spence Howard and Co.; J. R. McCrone, 
Jr., Registered Engineer and Land Surveyor; 
Leo W. Rader, Registered Land 
Thomas W. Shives, Anne Arundel County Sani- 
tary Commission; and J. H. Seibert, Washing- 
ton County Surveyor. 


Surveyor; 


An extensive exhibit of surveying, mapping, 
and other instruments and supplies was also 
included in the conference. 


Grorce W. CasseL! 


East Bay Council on Surveying and Mapping 


The East Bay Council on Surveying and Map- 
ping started its second full year with a back- 
ward look at its many accomplishments and a 
At a Feb- 
ruary meeting in the Alameda City Hall, reports 
indicated that heretofore surveying has been em- 
phasized. 


resolve to accomplish more in 54. 


Duplication in control surveys and 
monument recording has been virtually elimi- 
nated, though it still exists in mapping. 

F. H. Moffitt, Assistant Professor of Civil En- 
gineering at the University of California, out- 
lined the proposal that the Technical Committee 
should be informed of any proposed or antici- 
pated mapping projects. This committee would 
attempt to work out cooperative projects as it 
has done with surveys. The concurrent schedul- 
ing of adjacent or overlapping projects would 
permit considerable savings. 


C. O. Greenwood, Jr., Photogrammetrist and 
Registered Civil Engineer, delivered a very in- 
formative address on photogrammetric mapping. 
One very important item that he stressed was 
the need for permanent monumentation of sec- 
ond-order control for photogrammetric map- 
ping. He readily admits that third-order con- 
trol will do for the mapping, but questions the 
practicability of it. Usually the mapping is 
followed by property acquisition and construc- 
tion which requires second-order control which 
should have been established in the first place. 

Officers elected for 1954 are: Albert E. White, 
Assistant Director of Public Works in Richmond, 
Chairman; and Ai Milano, Contra Costa County 
Surveyor’s Office, Court House, Martinez, Sec- 
retary. 

C. A. Wootprince, Jr. 
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NEWS OF RELATED ORGANIZATIONS 


Virginia Association of Surveyors 


The newly-organized Central Virginia Chap- 
ter of the Virginia Association of Surveyors be- 
gan operations in March with a membership of 
25. Payne Johnson is President of the Chapter 
and Ran Highland serves as Secretary-Treasurer. 

The Northern Virginia Chapter recently be- 
members. Jim 
Payne is President and Merlin McLaughlin is 
the Secretary-Treasurer. 


gan its second year with 32 


The Association recently entered into a co- 


operative training arrangement with the Inter- 


national Correspondence Schools. This pro- 
gram provides a worthwhile opportunity for 
members or their employees to enroll in home 
study courses in surveying and mapping at sub- 
stantial discounts. 

Eprror’s Nore.—The above information was 
“Plum Chatter,” Vol. 1, No. 1, an 
interesting news letter put out by the Virginia 
Association and edited by Victor H. Ghent, 


contained in 


Secretary-Treasurer. 


ASCE Forms New Committee On Pipelines 


The following letter was recently received by 
ACSM from William N. Carey, Executive Sec- 
retary of the American Society of Civil Engi- 


neers: 
The American Society of Civil Engineers re- 
cently established, within the framework of its 


Construction Division, a Committee on Pipelines. 
The purpose of this committee is to advance and 
correlate scientific knowledge, to promote and co- 
ordinate economic development and construction 
of engineering projects in connection with the 
transmission of fluids, gases, or solids by means of 
pipelines and as it pertains to the science of Civil 
Engineering, particularly in the fields of survey- 
ing line locations, design, construction, and op- 
erations. 

Another purpose of this committee is to pro- 


NEW CHARTS OF 


ig aa EDITIONS of the following Lake Mich- 
igan coast charts, bearing the edition 


date of February 1954, have been released by 


the U. S. Lake Survey, Corps of Engineers, 
U. S. Army: 
No. 77.—Benona, Mich., to Point Betsie, 


Mich., at a scale of 1:120,000, with insets of 
Pentwater, Mich., and Frankfort, Mich., at a 
scale of 1: 10.000. 

No. 704.—Beaver Island Group, Waugoshance 
Point, Mich., to Bowlder Reef, and North Shore 


mote and further mutual utilization of the estab- 
lished codes for pressure piping as among pipe- 
line, highway, and railroad groups, and public 
authorities. 

The Board of Direction of ASCE believes that 
there be members of your organization in- 
terested in the operation of this Pipeline Com- 
mittee, if they were informed of its existence. 

Please feel free to call on us for any supple- 
mentary information if desired. 
ACSM 
the Committee on Pipelines, Construction Divi- 
sion, ASCE, 33 West 39th St., New York 18, 
N. Y., for any additional supplementary infor- 
It is believed that the Committee will 


may 


Interested members of can contact 


mation. 
welcome any assistance that ACSM members 
may be able to give in furtherance of its work. 


LAKE MICHIGAN 


from Brevort, Mich., to Seul Choix Point, Mich., 
at a scale of 1:80,000, with insets of Port Inland, 
Mich., at a scale of 1:10,000, and Beaver Har- 
bor, Beaver Island, Mich., at a scale of 1: 15,000. 

Copies of these charts may be procured at 
75 cents each. Mail orders should be addressed 
only to the U. S. Lake Survey, 630 Federal 
Building, Detroit 26, Mich. Advance payment 
is required with the order, by P. O. money 
order or draft, payable to the Treasurer of the 
United States. 
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Annual Business Meeting 


The American Congress on Surveying and 
Mapping convened at three o’clock on March 
24, 1954, in the Terrace Banquet Room, Hotel 
Shoreham, Washington, D. C., for its annual 
business meeting. President Merriam opened 
the meeting by reading messages of greeting 
from G. H. Harding, W. L. Wattles, and L. H. 
Berger. Members of the Advisory Council, di- 
vision chairmen, and representatives of local 
sections were introduced. Program Chairman 
Robert H. Randall, Jr., was thanked for his 
work in connection with the annual meeting. 

The following is an edited version of the steno- 
typist’s transcript of the main proceedings: 


RESOLUTIONS 
PRESIDENT MERRIAM: Captain Hoskin- 
son is Chairman of the Resolutions Commitee. 
These resolutions are offered to this body to be 
referred to the Board of Direction which meets 
at eight o'clock this evening. Captain Hoskin- 
son, I wonder if you would step up and read the 
resolutions which have been prepared. 
CAPTAIN HOSKINSON: Gentlemen, may 
I say first that this is a totally new experience 
for me. I have never dealt with resolutions in 
any organization before. I find that it is very 
difficult in the short time that we have here at 
the meeting to get these things out in an edited 
form and I wouldn't say they are in an edited 
form by any means right now. However, I can 
give you the sense of these resolutions and I can 
hope that before eight o’clock tonight, I will 
have them in a little better shape. 


Resolution for Tying Federal-aid Road Surveys 
to State Plane Coordinate Systems 


(Approved text of resolution not available for 
this issue. ) 


Resolution Urging Highway Departments to 
Efforts 


Increase Toward Preserving Survey 


Monuments 


(Approved text of resolution not available for 
this issue.) 


Resolution Commending General Chairman of 
Annual Meeting 


Resolved, that the members of the American 
Congress on Surveying and Mapping convey their 
appreciation to Helmuth Bay, General Chairman 
of the Fourteenth Annual Meeting, and also to 
the members of his staff for assistance for this 
extremely successful meeting. 


Resolution Commending Executive Secretar) 


Resolved, that the members of the American 
Congress on Surveying and Mapping do here- 
with commend Walter S. Dix, Secretary of 
ACSM, for a splendid spirit of cooperation and 
for the tireless efforts which he has given to the 
promotion of the affairs of ACSM, not only for 
this year, but for every year that he has held 
this important office. 


tesolution to Improve Our Program of 
Surveying and Mapping 


(Approved text of resolution not available for 
this issue. ) 


Resolution of Greeting to the International 
Union of Geologists and Geophysicists 


Resolved, that the members of the American 
Congress on Surveying and Mapping extend 
greetings to the International Union of Geologists 
and Geophysicists for a very successful meeting 
in Rome in 1954. 


Resolution of Greeting to the Pan-American 
Institute of Geography and Histor) 


Resolved, that the members of the American 
Congress on Surveying and Mapping extend 
greetings to the Pan-American Institute of Geog- 
raphy and History for a very successful meeting 
in Mexico City in 1954. 


Resolution Urging Issuance of Postage Stamp to 
Commemorate Land Survey 


(Approved text of resolution not available for 
this issue. ) 
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I, herewith, submit these to the Chairman, 
and before eight o'clock tonight, I will have 
them in a little better editorial form. 

PRESIDENT MERRIAM: These resolutions 
have been presented to this meeting before 
presentation to the Board of Direction this eve- 
ning. Is there any discussion, any objection, or 
modification? 

Some minor amendments were suggested 
from the floor. 

PRESIDENT MERRIAM: Are there any 
further suggestions, additions, or subtractions? 
If not, is it the consensus of this meeting that 
these resolutions shall be referred to the Board 
of Direction meeting this evening? Can I hear 
motion 
MR. WILLIAMS: I so move. 

MR. STIEFEL: Second. 

The motion was carried. 

PRESIDENT MERRIAM: On financial 
matters, we always like to hear from our Treas- 
urer, Richard T. Evans. 


TREASURER’S REPORT 

MR. EVANS: I have very little to say so I 
can say it from here. The Treasurer is con- 
cerned with the receipt of annual dues, and the 
annual dues have been coming in a flood, and 
the flood continues. 

The membership is increasing and that in- 
creases the amount of receipts. 

I think I can just refer you to the financial 
statement on page 113 of the January-March 
1954 issue of the Journal, which summarizes the 
work of the Treasurer. Right now, there is more 
coming in and in the next few days, there will 
be a lot going out to settle for this Fourteenth 
Annual Meeting, but the financial standing of 
the American Congress on Surveying and Map- 
ping is improving each year, and that is the way 
we want it to continue. ‘Thank you. 

PRESIDENT MERRIAM: Thank you very 
much, Mr. Evans. 


REPORT OF PROFESSIONAL STATUS 
COMMITTEE 

-RESIDENT MERRIAM: A committee in 
which I have particular interest is the Profes- 
sional Status Committee because I know we 
have as a chairman a man whose philosophy I 
always enjoy, Sol A. Bauer. Mr. Bauer, I won- 
der if you would step up here. 

MR. BAUER: The activities of the Profes- 
sional Status Committee, during the past year, 
consisted primarily of acting upon current prob- 
lems of professional status that were brought to 
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its attention. These consisted of such matters 


as: 


1. Expression of opinion relative to profes- 
sional insurance. 

2. The perennial question of competitive bid- 
ding for professional services. 

3. A recommendation for the listing of sur- 
veyors under a professional listing in the classi- 
fied pages of the telephone directories, in a 
manner similar to that recently approved for 
professional engineers. 

+. The matter of credit recognition for surveys 
by architects who use surveys as a basis for archi- 
tectural site plans. 

5. Numerous matters dealing with the regis- 
tration of surveyors, and attempts of various 
State groups to achieve surveyor registration 
where it does not now exist. 

6. Two questions, one of legal rights of sur- 
veyors and one of jurisdiction: (a) whether a 
registered surveyor is entitled to the same statute 
of limitations privilege that is granted to the 
legal and medical professions: and (b) to what 
extent a surveyor may be forced by subpoena to 
reveal his private notes and records, and explain 
the significance thereof, in a court of law in a 
case with which he has no immediate connection. 

These and other matters have made clearer 
the need for, and the responsibilities of, a pro- 
fessional status committee as a part of the ACSM 
organization. 

Progress has been made in the direction of a 
clearer understanding of the criteria that estab- 
It is to be hoped that, 
within the coming year, the committee will be 


lish professionalism. 


able to recommend an acceptable definition of 
the word “profession,” as it applies to surveying 
and mapping and their relation to the various 
functions within the broad field. Also, it is 
hoped that the committee might develop a 
statement relative to the principal fields of 
activity to which surveying and mapping most 
closely belong. 

As time progresses, it seems to your chairman 
that matters of increasing importance will be 
brought to the attention of this committee for 
study, to the point that this might become one 
of the important working committees of ACSM. 

Because of the diversity of interests among 
the members of the committee, and their wide 
geographic distribution, meetings of the com- 
mittee have been impossible, and such inter- 
committee business as has been handled has 
been primarily through the mails. As is always 
true in such a situation, much of the work de- 
volves upon the chairman of the committee. 

It is therefore the recommendation of your 
chairman that the Professional Status Commit- 
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tee should be continued as a permanent stand- 
ing committee, that its members should con- 
tinue to be chosen from as many phases and 
viewpoints as is possible within the ACSM mem- 
bership, and that continuity of direction of the 
Committee be preserved through the expedient 
of what might be called, for want of a better 
name, an Executive Board, which smaller group 
would maintain the closest and most intimate 
understanding of the varied problems of pro- 
fessional status, and in this manner would pro- 
vide the continuity of thought and principle 
that would form the basis of ACSM policy on 
professional matters. 

Your chairman has had much help of this 
sort from Vice Chairman R. H. Lyddan, with 
constant and wise support from the Executive 
Secretary of the ACSM, Walter S. Dix, to whom 
in particular, and the others on the committee 
in general, your chairman renders thanks. 


REPORT OF PUBLICATIONS COMMITTEE 
PRESIDENT MERRIAM: Is there any dis- 


cussion on this report? If not, I wish to present 
to you the Publications and Editing staff. I have 
had the pleasure of seeing and working with 
Chairman Morris M. Thompson. I wonder, 
Mr Thompson, if you have a word to Say about 
publications. 

MR. THOMPSON: Gentlemen, the Publica- 
tions Committee reports to you four times a 
year in the form of our quarterly journal, Sur- 
VEYING AND Mappinc. Therefore, I don’t be- 
lieve a detailed report is necessary at this time. 

I would, however, like to acquaint you with 
the people who make the Journal happen, for it 
is something of a trick to publish a magazine 
like ours without any paid help whatsoever. 

The members of the newly constituted Publi- 
cations Committee are: for the Cartography 
Division, Dr. Walter W. Ristow; for the Educa- 
tion Division, Prof. Raymond P. Eyman; for the 
Instruments Division, Howard S. Rappleye; for 
the Control Surveys Division, Prof. Milton O. 
Schmidt; for the Property Surveys Division, 
Prof. Frank C, Mirgain; for the Topography 
Division, Harold R. Brooks; and for general 
matters, Capt. Frank S. Borden, Rear Admiral 
K. T. Adams, and Calvin S. Maltby. 

The key man is, of course, our Editor-in- 
Chief, Robert C. Eller. Bob Eller has devoted 
a tremendous and a very fruitful effort to his job 
and you all know what a fine job he has done. 

He is ably assisted by three Assistant Editors: 
Joseph P. Burns, Bernard Schechter, and Rich- 
ard E. Niswander. 


SURVEYING AND MAPPING 


I would like to thank the outgoing members 
of the Publications Committee for their valu- 
able assistance in the past: Arthur F. Striker, 
Gordon E. Ainsworth, and Lester C. Higbee. I 
would also like to thank Lyman D. Lynn for his 
very capable handling of our regular department 
or current literature and Dr. Walter Ristow for 
his very informative feature on distinctive re- 
cent maps. 

One final word, the Publications Committee 
welcomes comment by individual members on 
the content of SURVEYING AND Mappinc. Only 
by the expression of such views is it possible for 
the Committee to know whether it is rendering 
the best possible service to the ACSM. Please 
write and tell us what you really think. Proba- 


bly we won't get mad, and even if we do, we 


will get over it and we may even print you 
comment. Thank you. 


EDITOR’S REPORT 

(The Editor-in-Chief, Robert C. Eller, was 
unable to be present at the mecting to deliver 
his report. His written report is printed here in 
the place it would normally have occupied on 
the program. 

MR. ELLER: The editors of SURVEYING AND 
MappIinc believe that theirs is one office of the 
American Congress on Surveying and Mapping 
which hardly needs to make an annual report, 
as their work is open to inspection by all the 
members four times a year. However, certain 
factual information might be of interest to the 
membership. 

The four regular issues of the Journal pub- 
lished in 1953 comprised a total of 548 pages, 
with an average of 3,850 copies of each issue 
being printed. These figures represent a con- 
tinuation of the steady growth of the Journal 
since its inception and are made possible only 
through continuous growth of the membership. 

During the year a total of 20 principal articles 
were reprinted. In addition, reprints were pre- 
pared of each of the 4 lists of New Members. 

The number of advertisers increased from 15 
to 26 during the year. Schaler, Butler & Asso- 
ciates, exclusive advertising agents for the 
Journal, have worked hard to make this increase 
possible. It is their belief that the field of 
potential advertisers has hardly been touched as 
yet. 

Among the improvements made in the Journal 
during the year, perhaps the one most obvious 
to members was the change in cover stock and 
color. This change was made in an effort to 
secure better reproduction of advertisements on 
the covers. 
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Other improvements include the introduction 
of a new department on News of Related Or- 
ganizations wherein all such items can be 
grouped in one place for ready reference, and a 
decided increase in the proportion of illustra- 
tions. 

Two assistant editors-——Richard E. Niswander 
of the U. S. Coast and Geodetic Survey, and 
Bernard Schechter of the Army Map Service 
were added to the editorial staff near the end of 
the year. Through their help the heavy work- 
load on the Editor-in-Chief is being increas- 
ingly lightened. 

I wish to express appreciation to Publications 
Committee Chairman Morris M. Thompson for 
his complete and friendly cooperation and for 
his helpful suggestions and advice, to Secretary 
Dix for his many suggestions and for his wise 
counseling, to the Assistant Editors for their 
increasing help, to all the authors who have 
contributed material to SURVEYING AND Map- 
PING, and to the dozens of others who, in one 
way or another, have helped to make the Journal 
what it is and to make the holding of this office 
a pleasant and rewarding experience. 


MEMBERSHIP COMMITTEE REPORT 
PRESIDENT MERRIAM: The principal 


problems before us are definitely associated with 
growth and change. The first of these is pri- 
marily the result of the untiring efforts of Capt. 
Frank S. Borden as Chairman of the Member- 
ship Committee, and on that point, ’m wonder- 
ing if we could have a word from Captain 
Borden on membership. 

CAPTAIN BORDEN: Gentlemen, I notice 
that Mr. Merriam says that he would like to 
have a word from the Chairman, so I will try 
to keep it to a very few words; I can’t quite con- 
dense it to one. 

My report will consist of two parts: first, a 
brief statistical report; and second, a brief re- 
cognition of the work of many of our members 
who have helped us during the year, and then 
of one award that will be made later. 

The paid membership of the ACSM for the 
calendar year 1953 was 3,152. This consisted 
of 2,902 individual members, 238 library mem- 
bers, and 12 sustaining members. During that 
same year, 575 new individual members were 
added, but during the same period, 358, or 13 
percent of the members, were lost through 
death, resignation, or failure to pay dues, thereby 
reducing the net gain in individual membership 
during 1953 to 217. 


Thus far, in 1954, 356 new members have 
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been added, making our total membership, as of 
today, 3,245. Combining this with our library 
members and sustaining members, we now have 
very close to 3,500 members as of March 23, 
1954. 

In our report last year, we made the state- 
ment that we believed the loss of 15 percent of 
our membership each year was far too high. 
While this figure has now been reduced to 13 
percent, we believe it is still too high. Assuming 
a continuous flow of 600 new members a year 
into the ACSM, a 13 percent loss means a 
saturation point in the membership of 4,600. 
Even an annual flow of 1,000 members would 
permit a membership of only 7,700. 

If this 13 percent can be reduced to 10 per- 
cent, and we believe it can, the corresponding 
figures become 6,000 and 10.000. 

The reason we believe that it can be done is 
that the many members who are now helping to 
sell the ACSM are now doing it, for the most 
part, by real salesmanship. 

Coming to the second part of my report, the 
ACSM offers an award to any member who 
obtains 25 new members. Now, you will all, I 
think, recognize that it is a very difficult matter 
to determine just how many or by whom new 
members might be obtained. However, we have 
very definite figures on one man to whom I 
would like to make an award at this time. 

The member to whom I wish to make this 
award is William C. Meek of the General Pe- 
troleum Corporation, Los Angeles, Calif. Mr. 
Meek has not been able to come to the meeting, 
but Southern California has sent a representative 
here and I have asked him if he will accept this 
for Mr. Meek, and in so doing, I would like to 
have Dan Whelan come up to the platform. 

Incidentally, this man, Dan Whelan, deserves 
a membership certificate himself, but he is too 
modest to tell us just how many members he 
provided. 

I think that perhaps the members would like 
to see just what we give as an award. This, 
gentlemen, is an award known as an Honorary 
Award. It reads “Know ye that herewith is 
awarded to William C. Meek an Honorary 
Award for services rendered to the American 
Congress on Surveying and Mapping for re- 
cruiting of new members, thereby advancing the 
interest of the profession and actively contrib- 
uting to the growth and development of the 
organization.” - 

I take great pleasure in awarding this to Mr. 
Meek and I wish you would express to him our 
thanks. 
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As I indicated before, it is difficult to evaluate 
the amount of praise that should be given to 
any member in the shape of an award because 
we have very many members throughout the 
country who are doing a fine job of selling the 
ACSM and obtaining new members, and for 
that reason, I would like to run rapidly through 
the names of some of these members. 

At this point, Captain Borden described the 
work of many individual members in promoting 


the interests of ACSM.) 


PRESIDENT’S MESSAGE 
PRESIDENT MERRIAM: Monday I inti- 


mated that Mr. Janus must have had a peculiar 
slant on life as he regarded it from different 
angles. The same is true when a new president 
first begins to consider the intricate problems of 
the American Congress on Surveying and Map- 
ping, and gradually forms some sort of opinion 
which is unavoidably tempered with bias de- 
pending upon the angle at which he views these 
problems. It is not to be expected that a presi- 
dent can be blessed with an omniscient point of 
view, and therefore the opinions herein expressed 
are no more the official opinion of our body as a 
whole than a message from the President of the 
United States can be expected to be entirely in 
accord with the Congress of the United States 
of America. At best this message is but a guide 
to thinking, to the crystallization of opinion and, 
I hope, to wise action. 

The principal problems before us are defi- 
nitely associated with growth and change. The 
first of these is primarily the result of the untiring 
effort of Captain Borden as Chairman of the 
Membership Commitee, and the second is the 
result of the first. The progressive transforma- 
tion in character of the organization has taken a 
most satisfactory course from a small nucleus 
of far sighted men connected principally with 
government mapping agencies so that it is now 
an engineering society of national and even in- 
ternational standing and influence. 

In the fourteen years that I have been a mem- 
ber, I have seen the ACSM grow like a length- 
ening and at the same time strengthening chain 
joining the primary surveying and mapping ac- 
tivities of the Federal government with the man 
who at last reaches out to the citizen, whether 
this man be the one who makes maps for civilian 
use, the one who prepares maps for the military 
defense of the civilian, or the one to whom the 
civilian turns to safeguard his claim to property 
rights. It is in this latter branch that our mem- 
bership has made its most important numerical 
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gains, and we welcome with satisfaction the 
many individual land surveyors who see in the 
ACSM an expression of community of interest 
with the surveying and mapping fraternity as 
a whole. 

Such growth imposes many responsibilities 
and makes necessary changes in organization. 
Our original Constitution and subsequent revi- 
sions become outgrown in time, and need is felt 
for readjustments to be more nearly in accord 
with present operation. Our Committee on 
Constitution has worked hard and long under 
the leadership of Chairman Pryor, and the Con- 
gress owes a debt of gratitude for the formula- 
tion of the draft which is now under consider- 
ation. There is emerging the concept of a 
central body with Board of Direction charged 
with guidance in general policy matters. To 
serve better the technical interests of the mem- 
bers, there are the six technical divisions, each 
largely self governing within the scope of their 
activities. To better serve the membership sit- 
uated at a distance from Washington, local sec- 
tions have been formed, three in number at 
present—Texas, Northern California, and South- 
ern California—and others may be created as the 
demand arises. It is hoped that through more 
of such regional meetings as these sections may 
hold, our members beyond convenient travel dis- 
tance from our annual meeting can be made to 
feel more intimately a part of the organization 
as a whole. In addition, provision is made for 
affiliation with the ACSM on the part of local 
organizations which retain their identity as self- 
governing associations, the essential requirement 
beyond support of the general principles of the 
ACSM being that at least a minimum number 
of their members, or a minimum percentage of 
their membership, must also be members of the 
ACSM. 

While the strenuous effort which the com- 
mittee has made is greatly appreciated in giving 
a more practical interpretation of our basic law 
to accord with functioning of the ACSM, the 
need now is for a period of calm consideration 
rather than immediate ratification. The contin- 
uing committee has much to study in the writ- 
ten comment which interested members have 
been kind enough to submit. 

I have come to believe that the main task is 
to strike a balance between what might be con- 
sidered the theoretical principles of democracy 
and the practical operation of an organization 
which at present is without any salaried officers 
or paid personnel. We have still retained our 
amateur standing, and until some provisions can 
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be made for professional aid in operation, this 
consideration makes necessary a seemingly close 
governing group with component parts within 
easy hailing distance. It is obviously better to 
have an imperfect union that accomplishes some- 
thing than a more perfect one that might not 
function as well. 

The obvious conclusion is that we have by no 
means reached our ultimate development, and 
nobody can clearly foresee what the future has 
in store. Eventually permanent headquarters 
and paid staff together with further organiza- 
tional adjustments will become necessary. All 
that we can do at present is feel the way, real- 
izing that perhaps sooner than we think we shall 
have to risk some rather important capital out- 
lay and face higher dues to give more effective 
service to the members. The management has 
been endeavoring to conduct the affairs of the 
Congress as economically and wisely as possible 
in order to build up a reserve against the time 
when the inevitable step must be taken. 

In the meantime, there is the problem of 
reaching over 3,000 members, most of whom 
have little hope of making personal contact with 
officers and committee members, or even of at- 
tending meetings. We must build progressively 
with this in mind, and realize our responsibil- 
ity to those absent. Obviously, constitutional 
changes must be made, for there is nothing 
which cannot be improved upon. Nevertheless, 
before attempting to revise too drastically for 
the sake of improvement and attainment of a 
nearer approach to the ultimate, we may have 
to continue to alter our constitution carefully 
step by step, operating according to the spirit 
rather than the printed word, or as Shakespeare 
expressed it in few words—‘The play is the 
thing.” 

In view of the widely dispersed membership, 
the annual meeting and such regional meetings 
as may be held, play an important part in the 
activities of the Congress. Constant effort must 
be made to make such meetings so attractive 
that our membership can be drawn more closely 
together. Excellent papers may be read at 
meetings, or perhaps in greater comfort at home 
in an easy chair, but the sociability of a gather- 
ing of this kind cannot be sent by mail. Ideas 
may be expressed by letter, but there is nothing 
that fertilizes the mind like the stimulation of 
association with kindred souls. 

The second important element in welding a 
more perfect union is the work of the Publica- 
tions Committee and Editorial Staff. It is Sur- 
VEYING AND Mappinc which forms the cement, 
and to many members it is the only tangible 
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evidence that the Congress exists. As this chain 
of which I speak lengthens and reaches out to 
greater numbers, there is a problem of making 
the articles in our Journal more meaningful to 
a larger range of readers. I am glad to say that 
the idea that something can be done to make 
the Journal more universally appealing without 
loss in high technical quality is favorably enter- 
tained. I believe that we may look to a pro- 
gressive step in this direction. 

There are many problems which are now giv- 
ing surveyors in various parts of the country con- 
siderable concern, such as licensing, advertising, 
social security, and ethics, to name a few. Judg- 
ing alone by the volume of correspondence and 
minutes of meetings devoted to these subjects, 
there is much to be said on each side of every 
question. 

The matter of licensing and registration is 
particularly confusing because of the apparent 
lack of uniformity not only in the framing of 
State laws but in faith that surveyors may have 
in the administration of these laws. There 
may be perfectly good intent to protect the 
public, but, if poorly administered, regula- 
tions may easily turn out to be merely political 
tools. Conditions vary so from one State to an- 
other that it would seem difficult for a body such 
as the Congress to take a stand as to what was 
It would seem that 
such matters fall more properly within the prov- 


good and what was bad. 


ince of local groups. 

In general the principle of advertising seems 
a more clear-cut issue, but still one that cannot, 
in my opinion, be spelled out as yet in hard and 
fast terms. Furthermore, I feel that it is not 
wise to anticipate by prohibitive action that the 
unscrupulous are going to advertise unethically, 
but rather we must deal correctively with specific 
offenses as they occur hoping to prevent further 
cases. Of course, to distinguish when an offense 
is an offense, it must be necessary to formulate in 
our own minds what is proper and what is not. 
This seems to be a responsibility that falls on 
Sol Bauer and his committee on Professional 
Status. 

I have recently received from Victor Ghent a 
nicely gotten-up printed card setting forth the 
code of ethics or “Canons” adopted by the Vir- 
ginia group. I noticed on the mailing envelope 
a pertinent admonition, “Please do not bend.” 
While there is the tendency to specify the prin- 
ciples of good conduct in detail, let us keep in 
mind the basic thought so that our acts shall not 
needlessly be harmful or prejudicial to others. 
I am reminded that when I was in Exeter the 
widow of a famous professor of Greek would tell 
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me that in her husband’s day the school had but 
one rule, “Every Exonian was expected to be a 
gentleman.” In this day when the complexity 
of life requires ever more explicit laws and pro- 
hibitions, let us not forget the essence of our 
ethical code that every surveyor is expected to 
be a gentleman. 

Social security seems to be giving considerable 
concern. In principle, social security, as a 
means of enforcing some provision against the 
future on a public which by and large doesn’t 
have the common sense of squirrels, is highly to 
be commended. There are, of course, obvious 
defects, primarily in the divorce between the 
payment of the benefit and the collection as a 
tax. The principle of the eleventh-hour worker 
seems to have guided political thinking, but that 
is a matter of law which we can do little about 
but accept as it is. 

There are, however, two important facts to be 
considered. In the first place, as engineers our 
thinking should be unprejudiced by the fact that 
many of us, if about to be covered within a few 
years of retirement, will reap what we have not 
sown. Others, primarily the younger members 
of our profession, on the other hand, will sow 
for many years and receive no greater share of 
the harvest. Social security may be beneficial 
in bolstering the weakness of human nature but 
does not create wealth, so don’t look upon it as 
“something for nothing.” It is, furthermore, 
most important to remember that “professional 
or nonprofessional” status in the eyes of the tax 
collector has no relation to “professional or non- 
professional” status in fact. I have been under 
social security since its inception as an employee 
n a covered industry, but I don’t consider this 
as in any way degrading me from professional 
Status, 


One commendable and constructive move- 
ment has originated in the Texas Section, the 
advocacy of a commemorative stamp for sur- 
veyors. The suggestion was regarded with favor 
at the last meeting of the Board of Direction. 
In the meantime, our Texas friends have started 
a letter canvass urging the members of the 
Senate and House committees on the Post Of- 
fice to authorize such a stamp. I trust that at 
this meeting there will be sentiment in support 
of this movement. 

Over a considerable period of time, as re- 
ported in the published minutes, the Board of 
Direction has been considering an important 
undertaking in the form of a consecutive meet- 
ing with the American Society of Photogram- 
metry. There have been many hurdles to over- 
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come, some of which gave grave concern only 
to find that they were easily stepped over. There 
were others that seemed easy but proved un- 
expectedly difficult. The well considered for- 
mulation of the movement, as reflected in the 
minutes, has been reported to the membership 
through the medium of the Journal, and so it 
was a surprise to find misunderstanding within 
our own ranks a possible stumbling block at the 
last moment when both societies were just about 
t» come to final agreement. For this reason | 
feel that it is particularly important to dispel 
further misunderstanding as to the plans for the 
coming annual meeting in 1955. Fundamen- 
tally, the two societies have areas of interest 
which to some extent overlap, but at the same 
time are by no means as coincident as might be 
thought. To surveying and mapping, photo- 
grammetry is a very useful and important tool. 
On the other hand, to photogrammetry, survey- 
T here 


is consequently no attempt to merge or combine 


ing is but one of the many applications 


the two organizations, but rather to take advan- 
tage of the common ground to permit members 
interested in both societies to take in the desired 
features of both meetings all for one trip to 
Washington. There is also the possibility of 
profiting by better exhibits, because this plan 
certainly appeals strongly to the exhibitors, many 
of whom have either to set up twice, or else 


decide which of the two they can afford to at- 


tend. 

Plans are under way for such a consecutive 
meeting this coming March, Photogrammetry 
taking the first half of the week and Surveying 
and Mapping the second. It was recognized at 
the outset, and long before final ratification, that 
the success of any such undertaking would be 
dependent upon guidance from a committee 
understanding the problems of both societies 
and with actual experience in the operation of 
meetings of both societies. On the chance that 
plans would be ratified, President Lundahl and 
I “captured” the man who all agreed was the 
sine qua non and obtained his assent to serve if 
wanted. Consequently, I feel certain that under 
the advice of Marshall Wright and the men of 
experience he will gather into his advisory com- 
mittee, all fears may be allayed. 

I am particularly anxious that the ACSM 
shall take a progressive part in technical ad- 
vances and formulate clear thinking in profes- 
sional development. I consider therefore a most 
significant part of the activities of the ACSM 
as a whole the proceedings of the technical 
divisions. 
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In closing I want to pay particular tribute 
to your Executive Secretary Dix, and express 
my appreciation for the many stimulating con- 
versations I have had with him in his office or 
over a bow] of soup at the cafeteria. I have been 
greatly impressed with a remarkable talent that 
I have observed in him, the ability to know the 
outstanding strong points in so many personali- 
ties and to deploy so effectively the forces upon 
which depend the strength of the Congress. 
Personalities, as we are well aware, differ mark- 
edly, and it is necessary to take into considera- 
tion these differences, but 
thing that 


the one outstanding 
I have noticed is that in our many 
discussions I cannot recall one person for whom 
he has not some word of praise and commenda- 
tion. It has been a delight to have had the op- 
portunity to deal with a man of such unusual 
nature. 

I feel confident that the progress this organi- 
zation has made will continue, but I am sure 
that, as its problems unfold, I can truthfully say 
that one’s education never ends. 


SECRETARY’S REPORT 

MR. DIX: Mr. President, members, by the 
time all of the committeemen and officers of the 
Society have given their remarks, they have just 
about covered most of the activities of ACSM. 
I will endeavor to fill in a few gaps, so beat 
with me as this may be slightly halting because 
I have to eliminate repetition. 

I would like to make one point on our consti- 
tution, in deference to our past chairman, Mr. 
Pryor. We get suggestions and criticisms, and 
one of the questions that comes in occasionally 
is “Why does the Committee arrive at the deci- 
sions they do,” and one is a point of a quorum. 
If you will consider that we are now in a quorum 
session for a national society, you can see the 
reason why we do not demand five or six hun- 
dred members present or we could not hold a 
meeting. But, we are used to that in Washing- 
ton because our United States Congress operates 
very much the same way. It is only necessary 
to have a quorum on hand for certain important 
legislative matters, parliamentary matters, but it 
is the reason why in the wisdom of the Consti- 
tutional Committee, we keep the quorums low 
don’t 
I believe this proves 


and we are forever criticized because we 
call for larger quorums. 
that point. 

In the matter of the sectional activity and the 
commemorative stamp drive which was started 
by our good member, Mr. Boyles from the 
Texas Section down in the largest of all States 
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till they let Alaska in, may I make a personal 
request to individuals and groups to write letters 
to your U. 
move. 


S. Congressmen to get behind that 
Some of the societies and organizations 
have already done so, but you can also do so as 
individuals. 

On the matter of sectional activity, two form- 
ative movements are currently taking shape; 
the one in the Rocky Mountain area and, of 
course, previous speakers have already 
tioned the Great Lakes Region. 

Down in New Orleans they are about ready to 
come up with a parcel of members and get a 
section started down there. 


men- 


A little explanation 
s in order of the affiliation versus the chapter, 


section, or the local surveyor group organiza- 
tion. Property surveyors are, in some States, 
already licensed or registered and it is hoped, 
of course, that some day they will be in all the 
States. In their own pertinent behalf, as li- 
censed or registered surveyors, they must organ- 
ize, theoretically, to deal with their State prob- 


lems, especially their State registration ot 
legislative problems as land surveyors and as 
registered surveyors of some sort. That limits 


their membership to such registered surveyors. 
- They find in operational activity that they 
must deal with engineers and various people 
that are not qualified to be members due to the 
restrictions but they would like to be interested 
participants of some sort, so there in that case 
comes the broader aspect of an ACSM section. 
In between that, of course, is the provision in 
our Constitution for affiliation, and that affilia- 
tion is merely that of the old three musketeers 
all for one and one for all. There are no dues, 
no obligations—just mutually going down the 
road together—and as it pleases the objective 


mutually for each then we 


organization, well 
offer reciprocal support. 

We had a meeting on Monday in which the 
Texas group, the Louisiana group, and the 
South Carolina group were discussing this very 
matter which is the reason I’m taking your time 
now both to explain it to those present and to 
get it in the record for others to see, and it is 
perhaps an explanation of why we seem to have 
so many possibly overlapping arrangements of 
organization. President McMahon of the Mich- 
igan Society of Registered Land Surveyors ex- 
plained to me last night that they would like to 
have association with college professors who can- 
not join their Registered Land Survey Group, 
and with title engineers, city engineers, and 
They find that on Bill 
Williams’ suggestion of the formation of this 


municipal engineers. 
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Great Lakes Group under the Section set-up of 
ACSM, they would be tooled up to handle al- 
most any situation that arises. I believe (Secre- 
tary Dix addressed Mr. Wilson, Mr. Morse, and 
Mr. Palmer) that explains very much what we 
were talking about the other night. (The Texas 
and South Carolina gentlemen nodded assent.) 

We have three new affiliations that need only 
to be approved after eight o'clock this evening 
at the Board session, the petitions having been 
found in order by the Membership Committee 
They are the 
Wisconsin Society of Surveyors, the East Massa- 
chusetts Association of Professional Engineers 


and the Constitution Committee. 


and Land Surveyors, and the Surveying and 
Mapping Section of the Florida Engineers So- 
ciety. They will be affiliates of our society. 
An announcement has already been made 
about the 1955 ASP-ACSM meetings—I would 
like to announce that we have already, in joint 
cooperative action of the two societies, both 
nominated and appointed the General Coordi- 
nator for those meetings, and this is Marshall S. 
Wright, who is a past president of both societies. 
We are organizing a technical advisory board 
for that meeting and plan to have key chairmen 
who have chaired meetings of both societies, 
conducted 
We aim to have a 
very strong advisory and controlling group in 


augmented by experts who have 


meetings of either society. 


this very important cooperative effort and, be- 
lieve me, 
effort. 


I remind you all again, as our good President 


it takes a lot of both cooperation and 


already has, that we are a volunteer-operated 
group and all the work in the divisions and in 
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the committees, in the secretariat, getting out 
the Journal, is done by either the love of hard 
work or being stuck with it with no escape, 
loyalty to the job when no takers are on the 
relieving end; but, nevertheless, the organization 
spirit, the reception of our Journal by the mem- 
bers, the reception of our meetings by the mem- 
bers, your attendance here, are in the spirit of 
ACSM;; it is wonderful and it pays us back. 

I want at this time to apologize to all those 
very patient members throughout, not only this 
year, but all the years, who I feel occasionally I 
personally neglect, even lose their mail; some 
of their requests perhaps never get answered, 
probably get buried and we find them a year or 
so too late to answer, but who are so under- 
standingly patient and bear along with us year 
after year, and it makes the job worthwhile. 

I thank you for it, and want you all to come 
back next year. 

PRESIDENT MERRIAM: I want to say 
again that I am looking forward to the remain- 
ing months of this calendar year and I’m hoping 
to get around to seeing some of the local groups 
and being with you. 

These associations have been very dear and I 
know that Mrs. Merriam appreciated being here 
and the very gracious and kind things that you 
have said to her. I also wish to express appre- 
ciation for the work that Mrs. Berry has done 
and how well she has handled the ladies’ pro- 
gram. 

Now, if there is nothing further from the floor, 
we will call the meeting adjourned. 

Whereupon the meeting adjourned at 4:15 
p.m. 


Topography Division 


At a special session of the Board of Direction 
of the Topography Division, the unopposed slate 
of nominated candidates was adopted by resolu- 
tion and the candidates appointed to office. 

The Chairman for the year remains in office 
until the annual meeting in the year following 
in order to arrange for the program and to pre- 
side during the Division sessions at the meeting. 
The Directors serve on a calendar year basis 
with terms expiring on December 31. 

The officers for 1954 are: 

Earle J. Fennell, Chairman 


Directors 


Ford Bartlett (1 year term 
Charles A. Schanck 
Jon S. Beazley 
Charles W. Buckey (2 year term 
Carl J. Alster 
Lloyd E. Marsden (3 year term) 


1 year term 
2 year term) 


3 year term) 
Mr. Fennell will make a more complete re- 


port on Division activities and objectives in the 
next issue of the Journal. 
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Northern California Section Takes Action 
on Professional Policy 


1954, the 
munication was presented at a 


On January 13, com 


following 
hearing before 
the California State Senate Interim Committee 
and Professions: 


on Licensing Business 


Gentlemen: 

On January 12, 
of the Northern C 
Congress on 


1954, the board of directors 
ilifornia Section of the Amer- 
ican Surveying and Mapping met 
ind endorsed the which follows and 
directed that it be submitted to you at the hear- 
ings to be held on January 13 and 14 on the 
subject: Mapping by Photogrammetry. 


statement 


THe STATEMENT 

The Northern California Section of the Amer- 
ican Congress on Surveying and Mapping is 
organization of 
California 
metrists, 
gether to: 


an 


approximately 100 
mapmakers, 


northern 


map users, photogram- 


engineers, and surveyors banded to- 


1. Advance the sciences of surveying and 
mapping in their several branches, in furtherance 
of the public welfare and in the interests of both 
those who use maps and surveys and those who 
make them, and to establish 
reference and union for its members. 


2. Contribute to public 


a central source of 


education in the us 
of surveys and maps and to encourage the prose- 
cution of basic surveying and mapping programs, 
especially those programs which are paid in whole 


or in part with public funds. 


The Northern California Section does not 
wish to express itself as to the interpretation of 
the existing land surveyors’ act or civil engineers’ 
act, nor does it wish to comment on the legality 
or competency of individuals or corporations 
who, though not registered as civil engineers or 
licensed as land surveyors in California, have 
been providing maps for engineering purposes. 


The Northern California Section does believe: 


1. That to promote the advancement of the 
sciences of surveying and mapping in their sev- 
eral branches, and in furtherance of the public 
interest of those who use maps and surveys, maps 


s 


e 


Texas 


The twelfth meeting of the Texas Section of 
ACSM March 5, 1954, in the audi- 


torium of the Houston Lighting and Power Com- 
pany, Beatty Service Center 


was held 


suilding. Seventy- 


seven members and fifteen visitors were present. 


made for engineering purposes and other exact 
uses should be prepared by and under the super- 
vision of professional 


monly 


men using what are com- 
considered to be professional ethics and 
professional attitudes regarding the performanc: 
of their task and being compensated fo 
performance by professional 


suc h 
and fees 
arrived at in a fair and considerate manner. 

2. That 


recognized 


salaries 


registration of 
throughout the 
means of protecting, 


because licensing is 
United States as a 
promoting, and controlling 
this professional atmosphere not only in engi- 
neering but in medicine and law as well, those 


preparing maps for engineering purposes and 
other exact uses should be registered. 
3. That a knowledge of the uses to which 


maps are to be put is necessary to determine thei 
and that for the 
preparation of maps for engineering and othe 
exact uses a knowledge of engineering and land 
surveying is necessary. 

+. (a) That an incompetent map at any cost 
or price is an overly expensive map. 

b) That expert, highly trained and skilled 
personnel necessary for any single operation of 
map preparation are not necessarily qualified to 
judge overall map competency for the purposes 
for which it is intended. 

c) That perfect specifications cannot be 
written governing the competency of 


competency supervision of 


a map and 
must depend on the knowledge, 
integrity of 
the preparation of such maps. 

5. That, here in California, the existing civil 
engineers’ and land surveyors’ acts are 


such competency 


experience, and those supervising 


adequat 
to cover the preparation of such maps.  Sinc: 
it is the policy of the Board of Registration for 
Civil and Professional Engineers to provide op- 
tional certain major fields of 
civil engineering, a Surveying and Mapping op- 
tion should be made available on the same basis 
as the other options. 


examinations in 


Sincerely, 
Locan N. Murr, Jr., President 
Northern California Section 
American Congress on 


Surveying and Mapping 


Section 


The meeting was opened with an automati 
roll call by Chairman Wilson followed by an 
announcement of the new 
The 


committee, 


committee chairmen 


appointments. commemorative surveyors 


stamp composed of J. Stewart 
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Boyles, O. E. Young, and Joe A. Hicks, Jr., 
announced that the committee has been re- 
quested by the national chapter to spearhead 
the campaign toward the issuance of such a 
stamp. 

Treasurer R. K. Dailey gave a financial re- 
port as of March 5, 1954, which showed an 
amount on hand of $537.51. Each member 
was urged by R. L. Sargent, Chairman of the 
Membership Committee, to go all out in the 
procurement of new members. 

After the introduction of guests and a cordial 
welcome was extended to all visitors, Chairman 
Wilson turned the meeting over to V. A. Wal- 
ston, Chairman of the Program Committee. 
Mr. Walston introduced as speakers Lt. Comdr. 
H. D. Reed, Jr., Coast and Geodetic Survey, 
and Robert A. Vines, Director of the Houston 
Museum of Natural History. 

Lt. Comdr. Reed presented a film showing 
the activities of the Coast and Geodetic Survey 
and gave a lecture on “Level Work by USC&GS 
in Harris County and Adjacent Area,” 
dealt with procedures of first- and second-order 
leveling as performed by the USC&GS. Lt. 
Comdr. Reed mentioned in his discussion that 


which 


releveling of old bench marks was required 
due to settlement within the area of Texas City 
and Houston. He gave interesting procedures of 
leveling in trying to obtain a first-order closure 
across the waterway between Galveston Island 
and Bolivar on High Island, a distance of more 
Lt. Comdr. Reed also pointed 
out that new benchmarks from Fairbanks to 
Hempstead, south to Katy Road, were being 
established and unadjusted copies of the work 


than two miles. 


would be available soon. 
A precise level and rod, as used in the work 
of the Coast and Geodetic Survey, was on dis- 


SURVEYING AND MAPPING 
play during the meeting. After his lecture, Lt. 
Comdr. Reed explained the handling and use 
of these instruments. 

“Identification of Trees Native to East Texas 
and the Gulf Coast Region” was the subject of 
Mr. Vines’ lecture, which was accompanied with 
slide illustrations. Mr. Vines discussed how 
many of our native trees were misnamed and 
explained the efforts of the Botanical Society 
to give like trees of various regions the sam« 
names to avoid confusion. He also enumerated 
the difficulties encountered trying to convert thi 
local populace in the usage of proper names for 
trees. 

The status of the Texas Surveyor’s Associa- 
tion progress on the Surveyors Licensing Law 
was given by E. D. Morse. 


The officers and directors of the Texas Sec- 
tion of ACSM convened on April 13, 1954, at 
the Electric Building, Houston, Tex., with Chair- 
man W. H. Wilson presiding. 

An intensive membership drive was discussed 
with eagerness and enthusiasm, and organized 
on a “zonal” basis: As our State of Texas com- 
prises “most” of the United States, we have a 
potential membership of additional hundreds 
who will be instrumental in the progress of the 
surveying and mapping profession. 

The date for the thirteenth meeting of the 
Texas Section, ACSM, has been set for May 20, 


‘1954, at which time Mr. Alvis Vandygriff of 


Austin, Tex., attorney for the Texas Surveyors 
Association, will address the Texas Section on 
the proposed Public Land Surveyors Registra 
tion Act. 


Harry L. West 
Section Editor 


Handbook Committee Requests Assistance 


The Vice Chairman of the Property Surveys 
Division, Gordon E. Ainsworth, has accepted 
the task of developing a chapter for the Prop- 
erty Surveys Division Handbook dealing with 
the original methods of subdivision of lands in 
the various parts of the United States. For this 
task he will require the assistance of members 
throughout the United States who can furnish 
him with local historical data dealing with this 
subjec a 


Copies of such historical data, or references 
to books in which such data may be found, will 
aid greatly in the development of this important 
chapter of the Handbook. Members are urged 
to send such material as they may have to Gor- 
don E. Ainsworth, 2 Graves St., South Deer- 
field, Mass. 

So. A. Bauer, Chairman 
Handbook Committee, 
Property Surveys Division 
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Recognition of Surveyor on Site Plans 


Architects and architect-engineers generally 
recognize the value of an outline or topographic 
It has 
been a source of difficulty for surveyors for some 


survey as the basis of good site plans. 


time, however, in that so often surveys are used 
in this manner, without indicating the source of 
the information, or crediting the surveyor with 
his work. Not only is this practice unfair to the 
surveyor, but it is also unwise on the part of the 
architect or architect-engineer, in that, without 
such recognition, he places himself in the posi- 
tion of assuming responsibility for survey work 
over which he probably had no control, nor 
legal jurisdiction. 

Marked progress has been made recently by 
the Professional Status Committee of ACSM 
through discussions of this matter with the 
Cleveland Chapter of the American Institute of 


Architects The president of that chapter, 


Joseph Ceruti, architect, agreed whole-heartedly 


with the attitude expressed by our Committee, 
and brought the matter before the Executive 
Committee of his chapter. As a result, on Jan- 
uary 21, 1954, the Executive Committee of the 
Cleveland Chapter of A. I. A. passed a resolu- 
tion to the effect that “the architect attribute the 
survey information to the responsible source on 
his site plans; placing the responsibility on the 
proper party and giving recognition for the pro- 
fessional service.” 

Such acts of cooperation and understanding 
between architects, engineers, and surveyors are 
It is to be hoped that this 
action on the part of the Cleveland Chapter of 
A. 3. A, 
to take similar action. 

S A 
Professional Status Committee 


marks of progress. 
will serve to encourage other groups 


3AUER, Chairman 


Personals 


E. D. Morse, who was chairman of the Texas 
Section of ACSM in 1953, has recently become 
president of the Texas Surveyors Association. 
Mr. Morse. who is a Civil Engineer with Hous- 
ton Lighting and Power Co., leads a very active 
life in engineering circles. Besides affiliations 
with TSA and ACSM, he is active in. the Amer- 
ican Society of Civil Engineers, Texas Society 
of Professional Engineers, and Houston Engi- 
neers Club. 


Charles O. Greenwood, Jr., Civil Engineer, 
has moved to new offices at 2321 Twenty-first 
St., Sacramento 18, Calif. 


Dr. Jerzy M. Zarzycki has been named tech- 
nical advisor in photogrammetry and geodesy 
for Canadian Aero Service, Ltd., 348 Queen 
St., Ottawa. Before joining the company a 
few months ago, he was with the National Re- 
search Council of Canada. Dr. Zarzycki will 
aid Canadian Aero Service’s air topographic 
mapping and Shoran operations, as well as 
carry on certain research activities for them. 


M. Henri Peltier, President of the Order of 
Land Surveyors (Géométres-Experts) of France, 


was decorated with the French Legion d’Hon- 


neur, April 8, 1954. 

In announcing the naming of Reserve Cap- 
tain Peltier as an officer of the Legion of Honor, 
which is a military title of distinction, the Revue 
des Géométres et Topographes Francais points 
out that the honor was bestowed in large part 
in recognition of services as a civilian over many 
years. 

L’Ordre des Géométres-Experts is justly proud 
of the high honor reflected on the profession by 
its distinguished president. For the surveyors 
of America, the American Congress on Survey- 
ing and Mapping congratulates M. Henri Peltier, 
Surveyor and Officer of the Legion of Honor. 


Edward I. Loud, Jr., Chief of the Control 
Planning Unit, Photogrammetry Section, of the 
Geological Survey’s Atlantic Region office, died 
on April 1, 1954, at his residence in Arlington, 
Va. 

Mr. Loud was well known in photogrammetric 
circles for his many contributions to both the 
theoretical and practical aspects of the science. 
Among other achievements, he devised equip- 
ment for economically copying and transferring 
map sheet edges, for checking map detail against 
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) 
photographs, and for printing Kelsh plotter dia- ferred to Arlington, Va., where he was continu- 
positives. Mr. Loud contributed materially to ously employed until his death. 
the improvement of multiplex equipment with Mr. Loud was a member of Tau Beta Pi, the 
his many suggestions. On several occasions, his American Society of Photogrammetry, and the 
work was recognized by cash awards from the American Congress on Surveying and Mapping. T 
Interior Department’s Incentive Awards Com- a 
mittee. )  fiftie 
Mr. Loud was the author of the chapter on The ACSM regrets to announce the sudden 12 t 
“Multiplex Operation” in the new Manual of passing of one of its members, the greatly es- gene! 
Photogrammetry published by the American teemed Secretary-Treasurer of the Canadian In- Ame 
Society of Photogrammetry. A large number _ stitute of Surveying and Photogrammetry, and Geog 
of photogrammetrists now active in the profes- Editor of The Canadian Surveyor, W. L. Mac- ber « 
sion received their original training under Mr. Ilquham, who died in Civic Hospital, Ottawa, varic 
Loud’s supervision. on April 6. A full account in memoriam will ) cart 
Born in Weymouth, Mass., in 1916, Mr. Loud _ be given in the next issue of The Canadian Sur- inclu 
was graduated from Tufts College in 1937 with  veyor. : 
the degree of B.S. in Civil Engineering. He In this connection, the Institute has requested A, 
was employed by the Massachusetts Department _ that all mail for the Canadian Institute of Sur- es 
of Public Works for one year, and joined the veying and Photogrammetry or for The Canad- “7 
Geological Survey at Chattanooga, Tenn., ian Surveyor be henceforth addressed to P. O. po 
early in 1939. In 1941, Mr. Loud was trans- Box 57, Westboro, Ontario, Canada. ) “7 
Tow 
Con: 
«sy 
‘ : : 
PRE-CONVENTION JOURNAL ) 
/ 
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Advertising Tie-in’ Opportunity 


The next Annual Meeting of the American 
Congress on Surveying and Mapping will be held 
March 7-11, 1955. 
The October—December issue of the JOUR- | 
NAL will tie-in with the forthcoming Conven- 
tion. Prepare to advertise your exhibit and prod- 
ucts in this important issue to stimulate the 
interest of those potential buyers attending this 
event. From an advertising standpoint, this issue 
will be even more valuable because of the con- 
secutive Annual Meetings of the American Con- 
gress on Surveying and Mapping and the Ameri- 
can Society of Photogrammetry. 
Exclusive advertising agency for the ACSM } 
JOURNAL: 


SCHALER, BUTLER & ASSOCIATES 


Ad vertising—1616 EYE STREET, N.W., WASHINGTON 6, D. C. 
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a Fiftieth Anniversary Meeting 
; . . . 
i - of the Association of American Geographers 
apping. HE Association of American Geographers, Maps,” Robert L. Williams, Yale University 
founded in Philadelphia in 1904, held its “Experiments with Some Symbols and Map 
) fiftieth anniversary meeting in that city, April Projections,” J. Ross Mackay, University of Brit- 
sudden 12 to 14, 1954. The program included two ish Columbia ; Bs 
aoa seneral sessions, on “Breaking New Ground in ‘Psychological Aspects of Cartography, Jesse 
a ; . ne 4 , Orlansky, Dunlap & Associates, Stamford, Conn. 
lian In- American Geography,” and “Problems in the 
ry, and Geography of the United States,” and a num- At the annual banquet on April 14, the retir- 
. Mac- ber of group sessions which featured papers on ing president, Dr. J. Russell Whitaker of The 
ttawa. various aspects of geographical research. The George Peabody College for Teachers, delivered 
im will ) cartography section, with Erwin Raisz presiding, an address entitled “The Way Lies Open.” Dr. 
an Sur- included the following papers: Homer L. Shantz, retired plant geographer of 
the Department of Agriculture, received the As- 
quested “The Changing Concept of Maps Through His- sociation’s Outstanding Achievement Award. 
of Sur- wry; Erwin Raisz, Visiting Professor, Clark Uni- Citations for Meritorious Contribution to the 
Canad- a Child Looks Upon the Map,” Mamie L. Profession tars es wre wd as sage " ae. 
»\PO. RR Mik Mik me schner, Department of Agriculture; Dr. Ray- 
Anc ¥ . . : “ge : 
) ii Delite Btsteadn te the Untied Stairs mond E. Murphy, Clark I niversity; and Dr. 
Toward Maps,’ Arch C. Gerlach, Library of J. Wreford Watson, Canadian Geographical 
Concress Bureau. 
“Visual Interpretation of Value Symbols on Wa ter W. Ristow 
‘ . . 


AL 


~~ 














Notice to Annual Meeting Exhibitors 


The 15th Annual Meeting and Exhibit to be held next year will have greate1 
impact and attendance appeal than any previous meeting. The combined in- 
| fluence of two great annual conventions closely associated in their fields of inter- 
est—the consecutive meetings of the American Society of Photogrammetry and 
the American Congress on Surveying and Mapping—which have been scheduled 
within the single week of March 7 to March 11, 1955, with a coordinated co-ex- 
hibit planned for the full week, is expected to result in increased exhibit interest. 

The sustained week of single exhibit scheduling before the dual attendance 
potential of both societies normally in separate conventions will undoubtedly 
stimulate exhibitors toward elaboration of displays and demonstrations. An 
additional incentive will be the expected increase in attendance by impetus of 
the dual drawing power in attracting many who heretofore have had to choose 
between attending one or the other, and those whose divided interests were not 
} sufficient urge to attend either one. 





Make Plans Now for 1955 


























NEW MEMBERS 


INDIVIDUAL MEMBERSHIPS 


ADAMS, Joseph A., 14 Hubbard St., 


Montpelier, Vt. 
—Cartographer, State Highway 


Planning Survey 


AHLERS, Thomas H., Littleton Rd., Parsippany, 
. J.—Land Surveyor 
AL LNUTT, Waddy M., 1127 W. Franklin St., Rich- 
mond, Va.—Civil Engineer, Dept. of Public Works, 
City of Richmond 
ALTMAN, Frederick J., 531 Fairfield Ave., Ridge 
wood, N. J.—Project Engineer, Federal Telecom- 


munications Laboratories 
AMERMAN, Richard W., 
Mex.~—Surve yor and 

Carlos Powell 
ANGWIN, Col. 
Columbus, 
Charting 


Farmington, 
Engineer for 


Box 62, 
Field 
James B. P., 2593 W. 
Ohio—Research Associate, 
Research Laboratory, 


Hardin Rd., 
Mapping and 
Ohio State Univer 


Ave., Sacra 


sity 
ARMSTE: AD, George R., 4631 Custis 
, Engineering Aid, 


mento 18, Calif.—Land Surveyor, 
U. 8. E i Corps 


BAKER, Emerson F., 
ways, Montpelier, 
Planning Division 

BALDWIN, Rollin 8., Lawyers 
Vienna, Va.—Electronics 
Ships, USN 





Vermont Department of High 
Vt.—Supervisor of Mapping 


Road, R. F. D. 2, 
Engineer, Bureau of 


Ss. 
W. Broughton 


BASCOM, 116 N. Fifth St., Allentown 
Pa.—Civil Engineer and Surveyor, H. F. and W. 

i om 
ER, William E., 4019 Dumbarton St., Hous 


Geophysical C omputer, Berg Explor- 


John H., 


Cc Surveyor 





608 Monterey St., Chowchilla, 


BE L FOR D, Donald H., Jr., 3 Lazare Lane, Islip, 

BENSON, Louis N., Morgan, Minn Drainage Sur- 
veyor 

BIBEAULT, G. Bertrand, 99 Main St., Woonsocket, 
R. I Civil Engineering and Land Surveying 

BOLES, Claude E., York, Ala.—Engineer and Land 
Surve yor 

BOOZ, Louis P., 117 Smith St., Perth Amboy, N. J.— 


Consulting 
BRASWELL, 


Engineer 


Andrew M., Jr., 705 E. Pearce Ave., 


Baytown, Tex Civil Engineer and Surveyor, 
Humble Oil and Refining Co 

BULL, Marsh W., 30-34 Second St., San Francisco, 
Calif.—-Assistant Manager, E. E. Ernst, Agent for 
Keuffel and Esser Co 

BURRELL, Claude 1} Apt. 11-M, 240 Mt. Vernon 
Pl., Newark 6, N. J.—Senior Civil Engineer, Ed- 
wards, Kelcey and Beek 

BUTCHER, Homer R., 1815 Sherman St., Denver 3, 
Colo.—-Senior Surveyor, Denver area, Shell Oil Co. 

CABANESS, Truman L., Box 5038, Houston, Tex.— 
Assistant Area Engineer, Corps of Engineers, USA 

CALVERT, Wallace R., Sr., U. 8S. Geological Survey, 
Box “51, Aliquippa, Pa.——Cartographer, USGS 

CANMANN, Harry L., Jr., 1192 Walnut Lane, North 
brook, Iil.—Land Surveyor, Chicago Guarantee 
Survey Co 
‘ARMICHAEL, Clyde T., 1216 Sycamore St., Law- 
ton, Okla.—Surveying Instructor 

CARNES, A. L., 2007 W. 144 St., Houston, Tex.— 
Surveyor and Draftsman with J. G. Turney, Con 
sulting Engineer 

CARTER, James D., 2148 Dena Dr., Concord, Calif 
— Junior Civil Engineer, California State Division 
of Highways 

CARTER, James L., 607 S. 4th St., West Monroe, La. 
. Civil Engineer, Southwest Gas Producing Co., 
ne 

CHEESEMAN, Joseph A.. Jr.. 4414 3rd St., SE., 


Washington 20. D. C.— 
Office 
Marion W., 


‘artographer, U. 8S. Navy 
Hydrographic 
CHINN, R-324 District Bildg., Washing 


ton 4, D. C Engineer, Dept. of Sanitary Engi- 
neering 

CLOCK, Frank E., 343 Maple St., Reno, Nevada— 
Surveyor and Engineer 

COLEN, Penhart M., 34 8. Second St., Philadelphia 
6. Pa.—Consulting Engineer 

COLLINS, Charles V., 600 Shelby Ave., Dayton 9, 
Ohio—Surveyor 
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COOK, Frank S8., 5524 Alamogordo St., El Paso, Tex 
—Owner, Cook sngineering Co. 
Coee ER, Thomas, 5 Barclay Rd., Breton Woods 


J—Field E www for 
CORDANO, Joseph A., 
‘alif.—Cartographic 
ree 
CRAIG, James M., 22 Salisbury St., New 
Mass.—Civil Enzineer, City of New Be 


Wilson M. Hopkins 
520 Marconi St., Sacramento, 
“Technic ian, U. 8. Geological 


Sedford, 
-dford 





CULP, Grafton E., 1601 First Ave., Opelika, Ala.— 
City Engineer 

CYR, Charles C., 351 Essex St., Lawrence, Mass.— 
General Contractor and Civil Engineer 

DAMON, Henry E., Box 49, Meridian, Miss.—Civil 

Jngineer 

DAVIES, Mrs. Beatrice N., 1106 Bush St., Apt. 
405-A, San Francisco 9, Calif.—Cartographie 
Dri conan, 2th al District 

DeLERNO, Joseph, 3 Fern St., New Orleans, La. 





Ls 
sineer, Offshore Ré 
Emil A., 1736 N. Grs 
Calif.- — of Pafford, 


—Electrical E ng 
DEMATTE ,. 
Angeles, 


idist, Ine 
nercy Pl., Los 
Jones and White 









DiSC a L ‘LO, 0. V., 813 Roosevelt St., Arlington, Tex. 
—Land Surveyor 

DOHE RTY, Mrs. Fanchon A., 1327 Filbert St., San 
Francisco 9, Calif.—Cartographic Draftsman, 12th 
Naval District 

a ee AN, William J., Bureau of Land Management, 

39, Coos Bay, Oreg.—Forester 

DORE MAN, Herman L, Nanuet, N. Y.—Civil Engi- 
neer and Surveyor 

DRAZEK, Theodore P., 18 Spring St., North Brook- 
field, Mass.—Land Surveyor 

DREW, Herbert J., Route 5, Box 163, Live Oak, Fla. 
—Surveyor 

DUNLEVY, Arthur, 24 Hickory Cliff Rd., Newton 
Upper Falls, Mass.—Principal Civil Engineer, 
Mass. Dept. of Public Works 

DUPONT, John L., Silver Bell, Ariz.—Engineer, 
Isbell Construction Co 


DYER, George W., 
Caiif.—Civil 


3925 Lusk Drive, 
Enginee r, State 


Sacramento 21, 
Division of Forestry 


n> ARDS, Miss Lillian F., Box 1, 


South Orleans, 
ass.—Land Surveyor, Arthur L 


Sparrow Co 





EGA , John F., Jr., 22 Park Lane, Levittown, Pa.— 
Party Chief, United States Steel Co. 

ELLIOTT, Tom, P. 0. Box 2, Deer Lodge, Mont.— 
Land Surveyor 

EWELL, Frederick A., 18 Grayson Rd., Winchester, 
Mass.—-Land Surveyor 

FAUNCE, Harry L., Rural Delivery, Bear, Delaware 


—Chief of Surveys, Delaware State Highway Dept. 





FINDLAY, Leland 8., Warrensburg, N .-— Junior 
Civil Engineer, New York State Dept. of Public 
Works 

FISH, Richard C., 248 Davenport Ave., Akron 12, 
Ohio—Land Surveyor 

FLOYD, J. R., 4300 Rusk St., Houston 25, Tex.— 
Draftsman, BE. 8. and R. M. Atkinson, Civil Engi- 
neers 

FOLKINS, Richard W., 120 8S. Spring St., Los 


Angeles 12, Calif.—Senior Highway Engineer, 





Calif. Division of Highways 

FREISE, Raymond W., Box 256, Route 1, Stevens- 
ville, Mich.—Surveyor, Draftsman, Computer with 
Ww q Andrus 

FRI J. , 2708 May St., Fort Worth, Tex.— 
Mathe matician “and Surveyor, Cities Service Oil 
Co. 


GERNIGLIA, 
Mass.—Civil 
chusetts 

GIL B ERT, 


Joseph W., 25 
Engineer, 


Howard St., 
Commonwealth of 


Saugus, 
Massa- 


Harry, 145 N. 
‘ivil Engineer 

'. Bruce R., 5609 Monning 

Ohio—P rincipal Hydraulic 
River Division, Corps of Engineers, 

GILL, CWO Evert R., TAS 4050 ASU, Fort 
Okla.—Fieid Surveys, Dept. of Observation 

GLASSEN, Carl G., 42 Colonial Dr., Huntington, 


N. Y. 

GRAF, David B., Box 331, Morgan City, La.—Dis- 
trict Civil Engineer, Magnolia Petroleum 
GRAHAM, L. L., 445 N. Aurora St., Ithaca, N. Y.— 

Surveyor and Engineer 


Broadway, Los Angeles, 





Ave., 


Cincin- 
Engineer 


nati 27, , Ohio 








Sill, 
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~~ 





LA) 


Woods 
kins 
‘amento, 
ological 


sedford, 


rd 

Ala.— 
Mass.— 
3.—Civil 
t Apt. j 
graphic ( 


Pl., Los 
d White 
on, Tex, 
St., San | 
in, 12th 
igement, } 
{ 
il Engi- 
l i 
1} Brook- 
ak, Fla, 
Newton 
‘ngineer, | 


ngineer, 


ento 21, 
Forestry 


™—™- 


Orleans, 
w Co 
n, Pa.— ) 


Mont.— 
ichester, 
Jelaware 
ay Dept. 


Junior 
f Public 


12, | 


, Tex— 
il Engi- 


cron 


$t., Los 
ngineer, 


Stevens- 
ter with 


, Tex.— 
vice Oil 
Saugus, 

Massa- 
Angeles, 


Cincin- 
er, Ohio 
\ 


~ 


ort Sill, 
on 
itington, 


a -—Dis- 


Ny— | 


NEW MEMBERS 


GREENHALGH, Rex L., 433 


20th St., Ogden, Utah 
—Civil Engineer, U. s. 


Bureau of Reclamation 


GRENIER, Leo W., 49 Purchase St., Fall River, Mass. 
—Land Surveyor 
GRIFFITH, Albert J., 5218 Glenwood St., Duluth 4 


Minn.—Civil Engineer, City 
GROSS, Elroy H., Waldoboro, 
neer and Land Surveyor 


HAAS, Arthur M., R. F. D. 2, 
Surveyor 
HAGGSTROM, 

Helsingfors, Finland 
HALE, Lindell D., 1523 Boston Bilvd., 
—Abrams Aerial Survey Corp. 
HAND, Elwood A., 445 Bacon St., 
Land Surveyor 


Engineering Dep? 
Maine—Forest Engi 
Breinigsville, Pa.— 
Stig Olof, Georgsgatan 11. E. 20 
Lansing, Mich. 


Akron 20, Ohio— 






HARRIS, Bill, Route 1, Boise, Idaho—Professional 
Engineer 

HARTMAN, Fred C., 53 N. Grand Ave., Baldwin, 
em 4 

HARTMAN, Kenneth W., U. 8S. Coast and Geodetic 
Survey, Washington, D. C. 

HELM, Jack R., U. 8S. Geological Survey, General 
Delivery, Jasper, Ind.—Cartographer 

HIRST, Charles M., 5236 Marconi Ave., Carmichael, 


Calif.—Engineer, lt * Bureau of Reclamation 


HOL Z, Frank C. L. 41! 56 N. Richwood Ave., El Monte, 
Calif._—-Land Surve yor ‘ 
HOOK, H. Cecil, R. F. D. 2, Prescott, Mich—Land 


Surveyor 
HOPP, R. E., 5546 Troost Ave., 
Hopp Pipeline Service Co. 
HU B B ARD, Charles E., 2160 San 
seach, Calif.—Engineer 
HUNTINGTON, John G., 
—Surveyor 


INNES, Donald W., Route 4, 
neer, Alden E. Stilson and 


t4ue S, Milton M., Box 197 (T 

alif.—C artegran yher, U. S. Geological Survey 

JE WE LL, B., 117 Lake St., Pontiac, Mich.—Super- 
eant, hy of Public Works. 

JOHNSON, John O., 1626 California Ave., 

Wash.—Engineer, Pope and Talbot, Inc. 


Kansas City, Mo. 
Anseline St., Long 


Box 42, Winnemucca, Nev. 


Delaware, Ohio— 
Associates, Ltd. 


-Engi- 


and C), Sacramento, 


Seattle 6, 


JONES, Aubra L., Box 34, Elephant Butte, N. Mex. 
—Bureau of Reclamation 

KALER, Boyd, Soil Conservation Service, Boyd, 
Maine 


KARDELL, John R., Box 115, 
Engineer, County Surveyor, Modoc 
City Engineer, Alturas and Tulelake : 

KINDRED, L. 8., 2565 Elm Ave., Salt Lake City, 
Utah—Drafting Supervisor, Standard Oil Company 
of California 

KIRK, H. T., Surveyor’s Office, 
Deputy Surveyor, Jasper County 

KLEKOTKA, John J., Faulk Rd., R. D. 3, 
ton, Del.—Civil Engineer and Surve yor 

KNIGHT, Harold S., 3342 Longshore Ave., 
delphia 49, Pa.—Engineer, M. R. and J. B. 
Civil Engineers and Surveyors 

KOZAKIS, John T., 3 Eldon Court, 


Calif.—Civil 
County, and 


Alturas, 


Rensselaer, ind.— 
Wilming- 


Phila- 
Yerkes, 


Rockville, Md. 


—CGeographer, Army Map Service 

KUPIX Paul O., Box 1700, Houston, Tex.—As 
sistant Right-of-way Engineer, Houston Light and 
Power Co. 

LANDWEHR, Theron H., 28 Cottage Place, Keans 
burg, N. J.—Design, F. E. Harley and Associates, 
Consulting Engineers 

LANGTRY, Chester F., City Hall, Keene, N. H.— 


City Engineer 

LASUER, John E., 
Engineer 

LEE, John W., The Interstate Amiesite Corp., Box 
868, Wilmington, Del.—General Construction Su 
perintendent 

LENNOX, William R., 345 Linda Vista Ave., Pasa- 
dena 2, Calif.—Engineering Instructor, Pasadena 
City College 

LEVINSON, Charles E., 3435 
delphia, Pa.—Bridge Engineer, 
and McFarland, Ine. 


R. F. D. 2, Portsmouth, N. H.— 


Ridge Ave., Phila- 
Brown, Blauvett 


LIBBY, Arthur C., W inthrop, Maine—Civil Engineer 
LINDOW, C. Gober, Sun Oil Co., Beaumont, Tex.— 
—Section Head, Geological Drafting Dept. 
LUBSEN, Prof. R. J., 521 Stanton Ave., Ames, Iowa 
Associate Professor of Civil Engineering 
LUCAS, Kenneth A., 565 Franklin St., Reading, 
ae Chief, Survey Dept., Whitman and Howard, 
ne 
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Gerald St., 
d Malone, 


Sumter, 8. C.— 


MALONE, R. L., 24 
in Civil Engineers and 


Partner, Palmer 
Surveyors 


McCATHRAN, Donald L., 109 Maple Ave., Washing- 
ton Grove, Md.—Chief of Plans and Surveys, Mont- 
gomery County, Maryland Dept. of Public Works 


McFARLAND, John A., 44 Cooper St., Woodbury, 
N. J.—President, Brown, Blauvett and McFarland, 
Ir ne. Consulting Engineers 

Me MIL LAN, John F., Fairchild Ae rial Surveys, 224 

). Eleventh St., Los Angeles 15, Calif 

METYKO, Frank J., 406 Scanlan Bildg., 
Tex.—Consulting Engineer 

MIL — ER, J. P., Jr., 103 Wettermark St., 
Tex.—Forestry Student 


Houston, 


Nacogdoches, 


MITC HELL, Charles D., State Division of Water- 
ways, Room 420, 160 N. LaSalle St., Chicago 1, 
Til.—Assistant District Engineer, Dept. of Public 


Works and Buildings 
MONCRIEF, Charles E., 15 Flagg St., Quincey 70, 


Mass.—Partner, McCertney and Moncrief, Railroad 
Contractors 

MORRIS, Robert J., R. F. D., Annandale, N. J.— 
Construction E nging er 

MOTT, George The Texas Co., Box 252, New 





Orleans, La.—Civil Engineer, The Texas Co. 
MOTT, Leroy 3, Jv., c/e Standard Sulphur Co., 
Damon, Tex.—Civil E nqipeer 
MUNDINE, J. E 20 Clay St., Denver, 
District E ngineer, U. 8S. Geologic: al Survey 
MURPHY, Alvin J., River St., Conway, Mass.—As- 
sistant Civil Engineer, Massachusetts Dept. of 
Public Works 
MYERS, L. R., P. O. 
veyor, private 


Colo.— 





Box 196, 
practice 


Crestline, Calif.—Sur- 


NORRIS, D. F., P. O. Box 100, Barron Bldg., Cal- 


gary, Alberta, Canada—Supervisor, Survey and 
Dratting, Shell Oil Co. 
OATES, John W., Jr., 24 Grove St., Windsor Locks, 


nr laa 
De 
ODE ‘4 “William L. o Be 4 


Engineering Aid, State Highway 


Box 4431, Joyfield Station, 


Detroit 28, Mich.—Aerial Photographer, Oden 
Aerial Photos 
OGDEN, Gilbert L., P. O , Sacra- 


. Box 197 (T and Cc 
mento, Calif.—Cartographer, U. § Geological 
Survey 
PALMER, CORDES P., 
Partner, Palmer 
and Surveyors 


106 Wactor St 


, Sumter, S. C. 
and Malone, 


Civil Engineers 


PAOLI, Arthur R., 30 2nd St., San Francisco, Calif. 
Dept. Manager, Keuffel & Esser Co. 

PARKER, Harry M., 64 Law Range St., Sumter, S. C. 
——-Engineer, Palmer and Malone 

PAY — Cc , E, 324 Wellesley Ave., Spokane, Wash. 


sand Surveyor 
P AY NE Lloyd E., 708 8. Poplar St., 
-Facilities Engineer, 


iy Wichita 16, 
PERKINS, Willard F., 1311 


Boeing Airplane Co. 
South St., North Wil- 





mington, Mass.—Surveyor, Dora F. Perkins and 
Sons, Ine. 

PETER, Philip W., Box 356, Edgemont, S. C.—Min- 
ing Engineer, Mining Research Corp 

PORCH, Eugene, 924 N. Curtis St., Alhambra, Calif. 
—U. 8S. Army 

POSSENTIL, 8. J., P. O. Box 86, Havre, Mont.—Water 


Plant Superintendent 
POWELL, Paul B., 201 Humble Bldg 
—Geophysicist, Humble Oil and Refining Co 
PROVO, Raymond, 5511 N Spaulding St., Chicago, 
Ill.—Transitman, National Survey Co 


. Houston, Tex. 


RAPP, 


’. Sydney A., 7 West St., Danbury, Conn.— 
Civil Engineer and Land Surveyor 
REED, Edward R., Court House, Coldwater, Mich.— 


County Surveyor, 
REEDER, C. 
—Civil 
County 
RENEAU, Guy B., Box 1404, Houston, Tex.- 
Engineer, Tide Water Associated Oil Co. 
ay eet Kenneth W., 8 Scott St., Beverly, 
[en Engineer, South Essex Sewerage Dis- 


Branch County 
Darwin, 708 S. Seventh St., 


: Pekin, Tl. 
Engineer and County Surveyor, 


Tazewell 


-Chief 


RIC ne AR DSON, Kenneth W. 536 South 
Houston 6, Tex.—Head Dri Soames 8. 
velopment Co. 

RILEY, VANCE L., 199 W. Miller Ave., 
Ohio—Registered Surveyor 

RINGLE, Albert, 752 Lockwood St., NE., Grand 
Rapids, Mich.—Surveyor 


Blvd., 
Texas De- 


Akron 1, 
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RITCHIE, W. D., Jr., 176 N. Broad St., Doylestown, 
Pa.—Civil Engineer 

ROS INBLATT, Irving, 709 Concord St., 
ham, Mass.—Civil Engineer 

ROULIER, Joseph A., 40 Enterprise St., Adams, 
Mass.——Resident Engineer, Mass. Dept. of Public 
Works 








Framing 
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TORRES, Ray R., 622 Alametos Drive, San Antonio, 
Tex.—Chiet Draftsman and Computer, Petty Geo- 
physical Engineering Co. 

TURNER, Robert E., Conowingo, Md.—Hydrogra- 
pher, The Susque *hanna E lectrie Co. 


UREY, Charles, Jr., 2223 Oakwood Ave., Youngstown, 
SANCHEZ, Paul, 212 3rd St., SW., Albuquerque, N. Ohio—Head of Corps, Division Engineer, Erie 
Mex.—Land Surveyor, New Mexico Engineering Railroad 
Co. 
SARGENT, phat F. Bear — | Rd., Merrimac, Mass. VALENTINE, L, F., 2900 W. College St., Shreveport . 
—Professional Engineer and Surveyor La.—Project Engineer, Austin Building C . 
7. We ay : r. op § . , Aus Zz Co. 
SCHAFFER, John F., El Paso Natural Gas Co., P.O. yAN NOST RAND, Howard A., 316 Ocean Ave., Mas- us a 
Box 1492, El Paso, Tex.—Chief Civil Engineer sapequ: ) ? ™ 
SCHECHTER, Bernard, 122 Wayne Place, SE., 0 2097 Wantae - a 
bd aupingten 20, D. C.—Cartographer, Army Map ba RIUIS, Donaid C., 2097 Wantagh Ave., Wantagh, dam 
; e 
sc HECHTE R, Israel, U. 8. Geological Survey, In- th . 
cece Department, Washington, D. C.—Cartogra- WADE, John W., Forsyth, Ga.—Highway Engineer, stral 
State of Ge orgia 


phe 
sCHNEIDER, 
Transitman, 


Robert C., R. D. 3, 
Division Engineers Office, 


Navarre, Ohio— 
Nickel Plate 


WAHAB, 
Section, 


Hassoubi 
Director 


Abdul, Engineer, 


Control Survey orga 
General of ? 


Surveys, Baghdad, 


R.R Iraq gani 
SCHOFIELD, Brenton V., 48 Park St., Framingham, WALKER, Carl E., 19 Hancock St., Westfield, Mass. - 










Mass.—Partner, Schofield Bros., Civil Engineers —Land Surveyor and Civil Engineering Draftsman | As t 
and Land Surveyors WARD, E. Warren, 73 Tremont St., Boston, Mass.— d al 
SCHROLL, Charles L., ¢/o Gravity Meter Explora- Civil Engineer, Haley and Ward ca 
tion Co., 340 Mellie Esperson Bidg., Houston 2, WHITE, George D., Hosmer St., Marlborough, Mass ] 
Tex.—Chief of Party —Surveyor, City of Marlborough 
SCOTT, A. B., Ruth, California—Surveyor, Mad WHITE, Ted’ Cc. 10th Ave., West, Seattle 99, the 
River Lumber Sales Co. Wash.—Civil Engir er, U. S. Coast Guard | 
SINCLAIR, Fred, c/o Conrad M. Blucher, 1111 N. WHITE, William C., P. O. Box 685, Rock Hill, 8S. C. 
Mesquite St., Corpus Christi, Tex. —Land Surveyor 
SMEZE, Hollis A., Box 723, Vineyard Haven, Mass. Ww ag NER, A, Newton, 1125 N. New St., Bethlehem, } 


Consulting Forester and Land Surveyor Pa.—Civil Engineer and City Engineer 





SMITH, Orville D., County Court House, Rushville, WILSON, Thomas §., 50 Fairlawn Crescent, Bea- | I 
Nebr.——County Surveyor, Sheridan County consfield, Quebec, Canada—Cartographer, Interna- frien 
SORLIE, oem C., 11664 8. Menlo Ave., Los An tional Civil Aviation Organization 
geles 6, Calif. —Asst. Highway Engineer, State of WYMAN, Byron E., 555 City Hall, Los Angeles 12, none 
California Calif.—Survey Supervisor, Bureau of Engineering figur 
START, W. Parker, 29 Clifton Park, Melrose 76, 
ass Senior Ci “ngineer, Massachusetts Put " : turn 
lie Works ‘Dept a a YEAGER, Wilmer H., 1314 St. Joe Blvd., Ft. Wayne, | d 
STUKHART, Lt.. George, Jr., 316 Lane Ave., Co Ind.—Engineer, Indiana and Michigan Electric Co, an 
lumbus, Ohio—Corps of Engineers, U. 8. Army nual 
. ZAMOW, O Anton, 19004 104th Ave., Hollis 12, a 
TAMKUS, Stanley A., 32 Swan St.. Aberdeen, Ma— 74MOW, Otto Anton, 19004 t0itnalncer City vat plea 
Ordnance E oo Boy Aberdeen Proving Ground New York on y 
THOMAS, Mark E., 18 N. San Pedro St., San Jose . . : dues 
10, Calif. —Mark Thomas and Co., Civil Engineers , lo 
and Surveyors ye 10 
THOMPSON, John E., 416 W. Third St., Owensboro, LIBRARY MEMBERSHIPS } 
at coll ‘rvisor, Mapping and Surveying, Texas = = P . 
7S em a pl — _— ; HAIFA MUNICIPALITY, Engineering Department, 
THORNBURG, Philip, ¢/o Eastern Blueprint Co., RRS a 
1.0.0.F. Bldg., Richmond, Ind.—Land Surveyor JUGOSLOVENSKA KNJIGA SCHOOL, Marsala Tita 
TODD, Roy W., 905 Bonnie View Rd., Dallas, Tex.— 23/11, Beograd, Jugoslavia : ees 
Owner, Continental Map and Drafting Service WATER AND POWER DIVISION | MUNICIPAL ) 
TOPHAM, Robert J., 160 Prince Edward Dr., To- REFERENCE LIBRARY, P. O. Box 3669, Terminal 
ronto 18, Ontario, Canada—District Surveyor, Annex, Los Angeles, Calif. a " T 
Hydro-Electric Power Commission of Ontario, Can- W. E. SAARBACH, G.M.B.H., Ausland Zeitungshan- 
ada del, Cologne (Koln) 1, Postfach, Germany Say, 
' with 
‘ :s 
é é c1ou 
in e 
too 
APPLICATION FOR MEMBERSHIP b con 
a othe 
I am interested in surveying and mapping and hereby apply for membership in port 
the American Congress on Surveying and Mapping. I enclose $5.00 (U. S. and - 
Possessions), $6.00 (Foreign) in payment of annual dues. 
Name (Please type or print) ....... Sak ik eta hs areas AR etal a Ola orate betneda ade ee ine de 
ROG OS og i'Suu ns wand anen EEE ee EE TE CP ae EP Pe ir a 
Occupation and Organization ........ pia 6 wedeain p Ao pibeb a aimee nob ee ie 6 oe ) 
. . t 
Branches of surveying and mapping preferred ..........ccccccccccccccccecccccces que 
can 
PCSODSCS, TE TOMUNCTUM, DUNNING TOTNES 6 ooo o5on cc ses és ceccacecevanscuescsedanes Cor 
| tion 
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Why Join a Professional Soctety ? 
James F. Farrman, Pres., N. Y. State Soc. Professional Engineers 

“Why should I join your Society? What will I get out of it?” 
You and I have heard these questions so many times that their repetition sets up in 
us a pardonably belligerent reaction. 
damn thing more than you put into it.” 


I know my answer is belligerent. I reply, “Not a 
Unless the abruptness of that answer terminates 
the conversation, and it usually does not, there is opened up an opportunity for some 
straight-forward, down-to-earth discussion of the whys and wherefores of any professional 
organization, in the course of which I express my conviction that membership in an or- 
ganization such as ours is an opportunity for service rather than a place in the bread line. 
As the discussion proceeds, agreement is usually reached that the individual owes a great 


deal more to his profession than the profession owes to him. 


Having won that round, the next one begins with a feint by my opponent who advances 


the statement, 


‘Yes, but I cannot afford to pay dues in more than one society.” 


I come back something after this fashion, “My 
friend, your income and your disposition of it are 
none of my business but have you ever stopped to 
figure out what percent of your income you re- 
turn in the form of dues to professional societies, 
and have you ever contrasted that with the an- 
nual cost of your cigarettes or whatever vices or 
pleasures you indulge in? Do you place a value 
on your profession adequately represented by your 
dues? Suppose it becomes necessary for you to 
belong to a union in order to practice your pro- 


fession, what do you think your dues would be 
and what would you get for them? In the meag- 
erness of the dues we pay to our professional so- 
cieties, do we not ourselves set our own values on 
our professional organizations and if we do not 
value them any higher, why should we be sur- 
prised if the public places no higher value on our 
profession ?” 

The final obstacle raised by many sincere per- 
sons may be stated in this manner, 


“Yes, I agree with all you say, but I have a great many 
other irons in the fire and I do not like to belong to any 
organization in whose affairs I cannot actively participate.” 


That statement deserves a softer answer. I 
say, “My friend, I understand and sympathize 
with that point of view, but I think it is falla- 
cious. True. you and I cannot participate actively 
in every organization, we cannot spread ourselves 
too thin and still be effective, but some of us can 
concentrate our efforts on one and some on an- 
other of these activities; and all of us should sup- 
port by our dues and by our votes, to which mem- 


bership entitles us, the constructive programs of 
every organization striving to advance the profes- 
sion of which we are a part. If you cannot give 
of your time and effort, you can give your name 
and your money to this work, and perhaps when 
you know more of what we are trying to do and 
see more clearly its importance, you will find the 
time actively to give us a hand.” 





* Reprinted (in part) through the courtesy of the American Engineer, March-April 1943. 


Will You Help? 


If you are in agreement with the reasoning presented by Mr. Fairman in the argument 
quoted above, please send this page to someone you feel should be a member of the Ameri- 
can Congress on Surveying and Mapping, or drop a note to the Chairman, Membership 
Committee, P. O. Box 6244, Washington 15, D. C., requesting that membership informa- 
tion be furnished the prospective member. 
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SUSTAINING MEMBERS 


AsraMs Inpustries, (Abrams Aerial Survey 
Corp., Abrams Instrument Co., Abrams Air- 
craft Corp.), Lansing, Mich. 

Agro Service Corp., 236 East Courtland St., 
Philadelphia, Pa. 

C. L. Bercer & Sons, Inc., 37 Williams St., 
Boston, Mass. 

EucENE Dietzcen Co., Chicago—New York— 
San Francisco—New Orleans 

Geo Optic Co., 170 Broadway, New York 38, 
N. Y. 

Grant Puorto Propucts, Inc. (Formerly Grant 
Positype Corporation of America), 18915 
Detroit Ave., Cleveland, Ohio 

W. & L. E. Gurtey (4 Memberships), Troy, 
es 

Hitcer & Watts, Lrp., London, England; rep- 
resented by JARRELL-AsuH Co., 26 Farwell St., 
Newtonville 60, Mass., and Tue A. Lietz Co., 
840 Post St., San Francisco, Calif. 


Kern & Co., Lrv., Aarau, Switzerland; repre- 
sented by Paut Rermuart Co., Inc., 66 
Beaver St., New York 4, N. Y. 

KeuFrret & Esser Co., Adams & Third Sts., 
Hoboken, N. J. 

Tue A. Lietz Co., 840 Post St., San Francisco, 
Calif. 

Ranp McNatry & Co., (2 Memberships), 
Chicago, Ill. 

Parrorp, Jones & Wuire, 5328 Hollywood 
Blvd., Hollywood 27, Calif. 

Reep Researcu Inc., 1048 Potomac St., N. W., 
Washington 7, D. C. 

W. J. Rossins & Co., 885 N. LaSalle St., 
Chicago 10, Ill. 

R. M. Towmz, 205 Merchant St., Honolulu, 
Hawaii 

Henry Witp Surveyinc INSTRUMENT SUPPLY 
Co. or America, Inc., Main and Covert 
Streets, Port Washington, N. Y. 


CONGRESS DIRECTORY 


EXECUTIVE OFFICERS 


PRESIDENT: Carroll F. Merriam, Pennsylvania Water 
& Power Co., Lexington Bldg., Baltimore 3, Md. 


Vice PRESIDENT: William C. Wattles, 1653 Santa 
Barbara Ave., Glendale 8, Calif. 


ExecuTive SECRETARY: Walter S. Dix, 435 Wood 
ward Bldg., c/o TVA, Washington 5, D. C. 


TREASURER : Maj. Richard T. Evans, 1368 Euclid St., 
N. W., Washington 9, D. C. 


Epiror: Robert C. Eller, Topographic Div., U. 8S. 
25 D.C. 


Geological Survey, Washington 25, I 


DIVISION CHAIRMEN 


CartToGrapHy: Arthur F. Striker, U. 8S. Geological 
Survey, Room 6214 GSA Blidg., Washington 25, 
dD. Cc 


ControLt Surveys: Capt. Albert J Hoskinson, U. S. 
Coast and Geodetic Survey, Washington 25, D. C. 


EpucatTion: Prof Henry B. Aikin, Dept. of Civil 
Engineering, University of Tennessee, Knoxville, 
Tenn. 

INSTRUMENTS: Louis H. Berger, c/o C. L. Berger & 

Sons, 37 Williams St., Boston, Mass. 


Prorperty Surveys: William B. Williams, 227 Ot- 
tawa N. W., Grand Rapids, Mich. 


TorocraPuy : Earle J. Fennell, U. S. Geological Sur- 


vey, Washington 25, D. 
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STANDING COMMITTEE 
CHAIRMEN 


BupcetT: John M. Amstadt, 5350 2nd St. North, Ar- 
lington, Va 

CONSTITUTION : Marshall S. Wright, Sr., 1308 Fort 
Hunt Rd., Alexandria, Va. 

Map USE: Walter G. Stoneman, Route 2, Fairfax, Va. 

MEMBERSHIP: Capt. Frank 8S. Borden, P. O. Box 
6244, Washington 15, D. C. 

PROFESSIONAL Status: Sol A. Bauer, 1836 Euclid 
Ave., Cleveland 15, Ohio 

PUBLICATIONS: Morris M. Thompson, U. S. Geologi- 
eal Survey, Room 7232 GSA Bldg., Washington 25, 
_@ ok 

PuBLIC RELATIONS: B. Everett Beavin, Sr., 331 E. 
Maple Rd., Linthicum Hts., Baltimore, Md 

FIFTEENTH ANNUAL MEETING: Sec’y Dix (Acting), 
Box 470, Benjamin Franklin Station, Washington 
. we. 


LOCAL SECTION OFFICERS 


NORTHERN CALIFORNIA: Logan N. Muir, Jr. Chair- 
man, c/o State Div. of Beaches and Parks, 1211 
16th St., Sacramento 14, Calif. 

Roland H. Moore, Secretary, P. O. Box 197 (T&C), 
Sacramento 21, Calif. 

SOUTHERN CALIFORNIA: Charles R. Herr, Chairman, 
1776 Orangewood St., Pasadena 4, Calif. 

Don P. Jones, Secretary, 5328 Hollywood Blvd., 
Los Angeles , Calif. 

Texas: W. H. Wilson, Chairman, Humble Oil and 
Refining Co., P. O. Box 2180, Houston, Tex. 

K. E. Britain, Secretary, Tennessee Gas Trans- 
mission Co., P. O. Box 2511, Houston, Tex. 
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BRUNTON* a 
save time by 

POCKET using it as a 

TRANSIT COMPASS 


TRANSIT 
LEVEL 

; PLUMB 

1  ALIDADE 
CLINOMETER 


it’s handy for 


1 PRELIMINARY AND 
1 SUPPLEMENTARY 
! SURVEYING 


and easy to carry 


IN POCKET 
ON BELT 
IN CAR 


o 


wv 


> 


j 





a 
~ 
- | 


*Brunton is a registered trademark of 





WM. AINSWORTH & SONS, Inc. 
2151 LAWRENCE ST. + DENVER 2, COLORADO 
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Why not own 
the finest? 


THE 


Kern 
DKM 1 


Theodolite 





The Kern DKM 1 is a small, compact, and extremely accurate theodolite. It weighs 
only 4 pounds, yet reads both vertical and horizontal angles to 10 seconds (and by 
estimation to 1 second). ... This, one of the finest of Swiss Engineering instru- 
ments sells for no more than less modern instruments reading only to 1 minute. 


R. L. SARGENT CO. 


M & M BUILDING cee Oe HOUSTON 2, TEXAS 


Night MA-4832 
ENGINEERS & SURVEYORS INSTRUMENTS 
SALES — RENTALS — REPAIRS 
INSTRUMENTS BOUGHT & SOLD 


STEEL TAPES, RANGE POLES, LEVEL RODS 


“Instruments sold and repaired by the R. L. SARGENT COMPANY are 
in service all over the world.” 
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A 
KERN 
| FIRST 


Self Reducing Plane Table Alidade 
| Eliminating use of SLIDE RULE... 


| OFFSET SCALE... 
DIVIDERS! 





The horizontal distances 
measured with the reducing 
telescope are directly 

transferred with the new 

parallel rule and pin. For 
easy adaptation to various 
plotting scales the rules are 
interchangeable. 


In addition to the revolu- 


} tionary PARALLEL PLOTTER 
the new 27x telescope 
) embodies distance and height 


curves, FIXED EYEPIECE 

and UPRIGHT IMAGE. All 

optics are AR hard coated. 
rhs 

The instrument, particularly well 

suited for large scale plane 

ru- table work, is light, portable 

, } and has the plane table head 

p built into its tripod, reducing 

set up time. 





THESE UNIQUE KERN FEATURES 
OFFER UP TO 50% REDUCTION IN TIME USED 
IN FIELD, AT STILL INCREASED ACCURACY. 


AS 












The FINEST in ee 
120 S. GRAND STREET 






SURVEYING 
EQUIPMENT 
KERN WHITE PLAINS, NEW YORK 


INSTRUMENTS INC. White Piains 9-0101 
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\, PROFESSIONAL PROPERTY MARKERS 
FOR PROFESSIONAL SURVEYORS 





A Permanent Marker 
Responds to Dip Needle 
Ideal for Hard Ground Conditions 


Minimum Storage a 


nd Carrying Space 


Lighter Weight Hammer Required 
Professional Advertising Value 


Positive Identification 
go> & 
Ve 
FLINT ~ Bathey Personalized Identification Caps and 
& Alloy Steel Surveyor Stakes are sold only to 
MI authorized professional engineers and sur- 
CH. & veyors. 
x coe 
Available to qualified Professional Engineers are 


BATHEY BRASS CAP TUBING MONUMENT MARKERS. 








Manufactured By and Sold Directly from the Factory of 


BATHEY MANUFACTURING CO. 


A Michigan Corporation Whose Officers Are Members of 
The American Congress on Surveying and Mapping 


100 SOUTH MILL ST. 





PLYMOUTH, MICHIGAN 
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KE 


Drafting, 
Reproduction and 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 














KEUFFEL & ESSER CO. 


est. 1867 


NEW YORK * HOBOKEN, N. J. 


Chicago * St. Lovis * Detroit * San Francisco 
Los Angeles * Montreal 
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ARE YOU 

GETTING 

THE NEW 
aeeeee een nnn == ANGLES .. 


Both circles read from one single 
station through microscope 
alongside telescope eyepiece. 
Optical micrometer eliminates 
possibility of reading error. 
Ilumination is provided by 
daylight mirror or by battery 
attachment for night, underground 
or mine work. 








WILD surveying instruments, inherently 
accurate, are Swiss precision designed 
for stability under adverse conditions, 
for sturdiness, and for ease in operation... : OPTICAL  REPEA TING 
they provide lasting trouble-free service. TRANSIT Rugged, compact design 
a 


.. with 20 years of proven service 
under tough field conditions. 


EXCLUSIVE WESTERN DISTRIBUTOR OF si ores 


Here at Surveyors Service is found the 
most experienced and largest instrument 
sales and repair service located in the West. 
For over 30 years, Surveyors Service Com- 
pany has guarded the reputation of its cus- 
tomers through its skilled technicians and 
modern, accurate technical equipment. 

Call upon us, as distributors and repre- 
sentatives of a complete line of equipment 
for surveyors and engineers, 

WRITE FOR YOUR COPY OF OUR 
SIX PAGE INFORMATION FOLDER 


SURVEYORS SERVICE CO. 


George A. Greenewald 





Exclusive Distributors 
2021 South Grand Avenue All Kinds of Seiler Instrument Company 
Los Angeles 7, California Field Equipment Fea} FORNIA ARIZONA NEVADA 
-06' — 
Richmond 7-06''6 and SUPPLIES sorte te 
C. L. Berger & Sons, Inc. 














ors 


pany 


NEVADA 


Inc. 





